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The Réle of the Kite-Balloon in Anti-Submarine 

Operations 

By Robert W. Neeser 

HE student of naval tactics will search the books on 

that subject in vain for references to the use of kite- 

balloons in major operations at sea; yet this ungainly 

creature that sits tailwise in mid-air, can hardly be said 

to be the product of the present war. 

The French used war balloons as early as 

1794 in their operations against the 

Austrians, to the discomfiture of the 
latter, who denounced them as “an in- 

sidious form of attack” and declared that 

all balloonists who fell into their hands 

would be treated the same as spies. 
During the Franco-Prussian War, the 

French had recourse to the use of balloons 

after the investment of their capital, for 
communicating with the outside world, 

and these balloon sorties so vexed the 

Prussian military commanders that they 
sought by every means possible to invent 

guns for use against the “blockade runners.” 

The old-fashioned spherical gas balloon, 

however, had many defects, even when 

anchored as a stationary observation 

platform. The chief drawback was its 

natural instability. In a dead calm it 

would revolve continually owing to the 

tendency on the part of the cable holding 
it to untwist itself, while in a breeze the 

balloon oscillated backwards and _ for- 

wards so violently that it rendered any 

satisfactory observation work practically 

impossible. During the siege of Port 
Arthur, the Japanese for the first time 

made use of an elongated type of kite- 

obtained the service of a kite-balloon which not only 
embodied all the good qualities of the ‘‘drachen ballon,” 

* but in addition proved capable of being used in a high 
wind besides offering greater facilities for observation. 

At sea, the use of kite-balloons was unknown until 
the year 1916, when the constantly increasing activities 
of the German submarines caused the Allied navies 

to resort to novel measures for combating this new pest 

It is evident that the advantages offered by these 
aerial observation posts in extending the range of vision 
of the naval lookouts charged with the duty of reporting 
the presence of the enemy’s submarines, could not be 
overlooked. Anchored over some shore station, the 
observers surveyed a considerable area of the waters 
adjacent to the roadstead, inlet, channel, or sound, 

which they were assigned to watch. On the water, the 
role of the kite-balloon was the same, orly 
instead of being anchored oa terra firma, 
the end of the cable would be made fast 
to the deck of some trawler or fast steam- 
ing patrol vessel cruising on the surface 

of the sea. In this way the range of vision 
of the mast-head lookout on the warship 
could be trebled or quadrupled, depending 

upon the condition of the atmosphere. 
When towed at a height of two or three 

hundred yards, the “horizon” of the 
aerial observer extended for a distance of 
about thirty miles. 

It is from this lofty perch that the 
presence of floating mines, of obstruc- 
tions, of vessels in distress, and of hostile 

submarines, are thus discovered. A U-boat 
cruising on the surface becomes plainly 
visible to the aerial observer at a distance 
of several miles, while the foamy streak of 
the periscope’s wake canrot remain un- 
noticed for any length of time. The kite- 
balloon, by its mere presence therefore, 
causes the enemy’s commerce raiders to 

seek the protection of the ocean’s depths 
In this way the submarine’s offensive 
powers are curtailed almost immediately 

from the mement that it comes within the 
“zone’’ of the kite-balloon. This prevents 
the German commander from coming 

balloon, manufactured out of the remains 
of an unsuccessful airship, but, while the 

new model gave good results, it was evident 

that much still remained to be done before 
the observation balloon could be depended upon as @ 
reliable arm of the military and naval service. 

Before the outbreak of the European war, the kite- 
balloon was not looked upon with favor by any of the 
military or naval powers, except Germany and Austria. 
The French army im 1914 had a number of spherical 
balloons, but these could) not compete with the more 
stable “drachen ballon’? with which the invading forces 

were equipped. 

Kite balloon hauled down; the observer descending from the car by means 
of a rope ladder 

of the seas. The British naval airmen were the first to 
venture experiments in this new field, and the trials 
were so satisfactory, notably in the case of the ‘‘sausage” 
which spotted for the ‘‘Queen Elizabeth”’ when the latter 

was firing across the Gallipoli Peninsula in order to 
reach the Turkish forts on the Asiatic shore of the 
straits, that the French also decided to adopt the “bal- 

lon captif” as a recognized type of navai aircraft. 

to the surface to use his deck guns, and this 
factor alone is an extremely important 
one. If, on the other hand, the enemy 
persists in coming nearer in order to use 

his torpedoes, he can carry out his “approach” only 
beneath the surface, and here again the aerial observer 
has the advantage. While running submerged, the 

submarine must come to the surface occasionally in 
order to take a sight with its periscope. This maneuver, 
however, instantly betrays the submarine’s movements 

to the observer and permits him to warn the patrol- 
boat, either by signal or telephone, of each change in 

course, or of the 

Fortunately for the 
Allies, the Belgian 

government had a 

specimen ‘‘drachen’’ 
which it had pur- 
chased from Ger- 

many some time 

previous, and this, 

as soon as it be- 

came apparent how 
greatly superior the 

kite-balloon really 

was, was copied by 

the various allied 

services until they 

themselves could de- 

vise something bet- 

ter. It was in this 

way that the French, 

after experiments 
held at the front 
under actual war 

conditions, pro- 

duced their famous 

Cacquot balloon. 
Thanks to the in- 
genuity of the 

direction from which 
a torpedo has been 
fired (in case the 

submarine com- 
mander decides to 
strike by launching 
one of his subsur- 
face missiles) long 
before the captain 
on the man-o’-war’s 

bridge can himself 
see the threatened 

move. The kite- 

balloons have also 

been found useful 

in connection with 

the all-important 
operations of mine- 
sweeping and of 
guiding the con- 

voys and merchant 
vessels through 

navig..ble waters. 
Naturally the use- 
fulness of the kite- 

balloon depends up- 
on the continuance 

French inventors, 
the Alhes thereby a tensiometer 

Measuring the pull on the balloon cable with Telephone operator taking messages from the balloon. In the back- 
ground is a balloon windlass 

of daylight and 

(Concluded on page 38) 
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The object of this journal is to record accurately and 

lucidly the latest scientific, mechanical and industrial 

news of the day. As a weekly journal, it is in a posi- 

tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 

articles are emompantes by photographs. 

“Unsinkable” Cargo Ships 

OT sufficient attention has been paid ‘by the 

N Shipping Board to the question of making 

freightships unsinkable. Why, we have never 
been able to understand; for, the advantages of providing 

non-sinkable construction in our new fleet are so obvious 

and undeniable, as to render the present neglect of this 

quality positively bewildering. 

Some slight effort has been made in this direction, as, 

when the Shipping Board authorized the experimental 
work with the ‘ Lucia,”’ and when they authorized the 
construction of a 9,000-ton ship provided with the 
methods of protection advocated by Hudson Maxim; 
but, taken as a whole, the vast fleet of ships which we 
are now building represents practically no effort to pro- 
vide so-called ‘“unsinkable’’ construction. 

This is the more surprising when it is considered that 
a large degree of safety against sinking may be provided 
by the very simple expedient of doubling up on the 
number of transverse bulkheads proposed to be built 
into our new cargo ships. If, instead of the five or six 
separate compartments with which the average three- 
to five-thousand-ton freighter is equipped, every com- 
partment was subdivided by placing transversely across 
it a watertight bulkhead, the floatation of vessels thus 
treated would be heavily insured, and many a good ship 

which, because of its present meager subdivision, is sent 

to the bottom, would, under this comparatively inex- 
pensive extension of subdivision, remain afloat with a 
fair fighting chance of being towed home to a shipyard. 

We commend this most important matter to the naval 
architects of the Emergency Fleet Corporation for their 
further consideration. They have had the matter under 

advisement of course; but we believe that, if the question 
were again threshed out, and if care were taken in the 
discussion not to allow the age-long prejudice of all naval 
architects, both inside the Navy Department and outside 

of it, against elaborate bulkheading to sway them—it is 
our belief that the Emergency Fleet Corporation would 
vote in favor of doubling up the present number of 
transverse watertight bulkheads upon the ships which 

are now being constructed. 
We do not wish to be unjust, and, perhaps it would be 

nearer the truth to say that the prejudice against un- 
sinkable construction has come from the ship owner 
rather than from the ship designer. The ill-fated 
“Titanic” was the most startling example of this control 
of the nayal architect by the profit-seeking owner and 
the neglect of protective construction which had come 

about as the result of that control. 
The United States Shipping Board is hampered by no 

such considerations. Probably it has come to the 
conclusion that the time lost in loading and unloading, 

because of the multiplication of separate holds, would 
more than offset the loss of the ships that are sunk. 

If that is the position of the Shipping Board, we con- 
fess that we believe it is based on a thoroughly mistaken 
point of view. Every ship sent to the bottom represents 
something more than a mere loss of time—it means a 
loss of tonnage and also a loss of cargo whose value may 
greatly exceed that of the ship itself. 

We wish to direct attention to the very intelligent 
study of this problem by French naval architects, which 
is revealed in the double-hulled, cylindrical freightships 
which are illustrated on page 32 of this issue. Here is 
a type of ship which is able to take the blow even of two 
torpedoes without being sent to the bottom. That the 
cost per ton of this type will be greater than that of the 

standard, fabricated ships which our Shipping Board is 
building, goes without saying; but it will be interesting 
to learn just what the difference, ton for ton of carrying 

capacivy, will turn out to be. The cylindrical ship will, 
no doubt, cost more, even, than a fabricated ship of 
equal size provided with double the usual number of 
transverse bulkheads; but the French design, with its 
eighteen separate compartments and its peculiar self- 

discharging and_ self-righting qualities, 

possesses compensating advantages. 

undoubtedly 
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Something for Nothing 

T is difficult or impossible to confine one’s comment 

I upon the Garabed incident to the scientific aspects 
of the case. In the presence of the cloak of secrecy 

which Mr. Giragossian has cast over the principles 
governing his alleged invention, it has been out of the 

question to discuss these save with the utmost vagueness 

and in the most glittering generality. Nearly six months 
ago, in estimating on this page the chances of the in- 

vention’s success, we found the limits imposed upon the 
discussion altogether too narrow, and were driven to 
transgress them by saying a few words about the in- 
ventor himself. 

The final verdict is now in. Five eminent scientists, 
to whom Mr. Giragossian had every opportunity to 

display his model and demonstrate its workings, have 
stated over their signatures that they believe his prin- 
ciples unsound and his devices non-operative. Doubt- 

less the inventor will assert that his idea is such a novel 
one that they were unable to comprehend it; but this 
will not alter the fact that, in plain language, divorced 

from the amenities which govern scientific intercourse, 

Garabed is a flat fizzle. Accordingly, while it may 

seem a trifle indecent to mutilate an honorable corpse, 

we are impelled to add to what we previously said. 

In the first place, let us express our firm conviction - 
that this is indeed an honorable corpse. We have every 
confidence in Mr. Giragossian’s good intentions. He 

seems to have been in every respect an honest victim of 
self-delusion, believing that he had hit upon an epoch- 
making discovery, eager to secure its employment in 

the best interests of mankind. It is entirely out of order 
to laugh at himg s6 iim; and we hope the frank 
remarks we about to@make will be construed in 
neither of t offensive senses. 

Scientific dis¢e¥ery, once an open field for all comers, 
is today becoming more and more a matter calling for 

the most intefisive special qualifications... As the body 
of human knowledge broadens and deepens, it becomes 

increasingly difficult to make any material addition to it. 
Anyone undertaking such # task niust of necessity 
bring to it a long and careful training, acquired either 
in the refined atmosphere of the laboratory, or in the 
rougher school of close contact with the operation of 
apparatus constructed by those who have already 
qualified. In particular, he must possess a carefully 
developed power of making accurate observations and 
drawing correct conclusions. It is rather the habit to 
point to men like Edison and Maxim in refutation of 
these necessities; but they are not to be so refuted. 

There men are examples, raised to the nth power, of the 
great inventor who has qualified in the University of 
Hard Knocks and Long Experience. 
On these grounds, when a man comes before us in the 

self-assigned role of a great inventor, it is. incumbent 

upon him to answer, not necessarily the bald question 
“Who are you?” but certainly the more.searching one 
“What are your qualifications to undertake this work?” 
Only by his answer can we decide whether he possesses 
a competence deserving of attention, or is but a dilet- 

tante playing with fire. Yet this obligation was one 
which Mr. Giragossian, far from meeting, did not even 

appear to comprehend. To every effort to ascertain his 
qualifications he replied in the same terms, that he was 
an honest man, and could prove it by letters from his 
technically nondescript collection of friends and sponsors. 
The very fact that more than personal integrity is 

necessary in a man who would unravel the secrets of 
the creation of energy appears to have escaped his 
comprehension. 

It was largely because of this that we reached the firm 
conviction, when the Giragossian matter first came 

before Congress, that it was not profitable to expect 
anything from such a source. We want to go on record 
now as condemning the recklessness and presumption 
with which Mr. Giragossian brought forward a scheme 

that could not be ignored, and yet that could not lead 
to any-result—a scheme that could only take up time 
which the Senate and the House and the scientists called 
upon to investigate it for the Government might far 
more profitably have spent otherwise. The American 

citizen who has, at the same time, a pet idea that won’t 
work and the funds to finance its investigation by a 
board of experts, is a pretty numerous specimen; he 

éxists by the thousand. If every one of these men 
were to demand the same attention from Congress and 
the scientists that Mr. Giragossian demanded and 
received—well, we might get into,the war by 1930, but 
it seems doubtful. 

On the scientific side of the case we have little to add to 
what we said in February. Mr. Giragossian’s very 
loose remarks about “free energy,” if they meant any- 
thing at all, indicated that he was talking about some- 
thing which he had riot been able to formulate properly 
in his own mind. The alleged scientific basis of his 
method has not been and presumably will not be given 
out; -so we cannot comment further upon it. We 
must, however, pause long enough to extend a brotherly 
admonition to a number of our contemporaries. Every 

editor must have realized, in his own mind, quite as 
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clearly as we realized in ours, that a_suggestion ad- 

vanced in such terms and from such a source could not 
be valid. Yet far too many of them seem to have had 
a haunting fear that maybe there was something in it, 
after all; for we noted few instances indeed in. which 
comment was offered and in which there was sufficient 

courage to come right out in. the open and brand 
““Garabed”’ as the delusion which it was. The general 
attitude of “ Well, we don’t think so, but maybe it wil] 
work” was one calculated to do a lot of harm by fostering 
false hopes. 

The Fog Problem in Aviation 

is more remarkable than the way in which the 

weather difficulties and danger of a few years 

ago have been reduced to the level of minor inconven- 
iences by the increased skill of aviators and especially 
by improvements in airplanes. It is hardly an exagger- 

ation to say that at the present time the only serioug 
outstanding meteorological problem of the aviator is fog. 

There is no means of keeping one’s bearings when 

flying in or over a fog, and the same is, of course, true of 
low-lying clouds. The compass tells which way the 
machine is pointing at any moment, but not the direction 

in which it is flying, except when traveling exactly with 
or against the wind. There are no landmarks in the 
air. Even more serious is the problem of landing in a 
fog. The chances are always considerable of striking 
dangerous obstacles, such as trees, buildings or telegraph 
wires, or of alighting in bodies of water, swamps ete. 
Moreover, as one veteran flyer has stated, ‘‘What is 

distressing to the airman in fog is the impossibility of 
knowing whether he be slightly climbing or slightly 
descending, with the result that he may find himself 
charging full tilt into hills, trees or houses without time 
to save the situation.” 

The question of fog beacons at landing grounds wag 
discussed at a recent meeting of the Aeronautical Society 
of Great Britain. Several kinds of electric lights and 
petrol or paraffin flares have been used to guide the fog- 
ridden flyer to a safe spot, and large bonfires are ex- 
tensively utilized for this purpose. At Dunkirk a bonfire 
is kept ready for lighting at one end of the aerodrome, 
and in addition a score of acetylene flares are kept ina 
motor car whenever machines are up, by day or night, 
if there is a possibility of fog. On the first sign of hazi- 
ness the flares are run out on the open beach, forming a 
line perhaps three miles in length. The bonfire guides 
the flyer to the aerodrome, or, if the fog is too thick for 
him to land there, he flies along the line of flares laid out 
on the beach, confident of not hitting any obstruction,. 
and is generally able to land without accident. English 
aviators find that ordinary more or less white electric 
are lamps and electric glow lamps are not at all satis- 
factory for penetrating fog or ground mists, but the 
electric flame arc, which gives a reddish light, has a great 
power of penetration, and can be turned on or off ata 
moment’s notice. A particular type of carbon is needed 
to give the flame the required hue. 

With the advent of commercial aviation on a general 
scale certain more or less obvious arrangements will be 
made for guiding aviators over foggy areas. Aerial 

buoys in the shape of captive balloons, lighted at night, 
will doubtless be located along all the ordinary air routes. 
This plan has been proposed from time to time, but little 
thought seems to have been given to the question of the 
altitude at which such balloons should be flown. To be 
of any service they must rise above the fog, and the depth 
of a fog may be anything from a few feet to a mile or more. 
Indeed, there are comparatively few data concerning the 
average or the maximum depth of fogs in any part of the 
world. Measurements were made during the ice patrols 
of recent years on the Newfoundland Banks, and the 
fogs there were found often to be so shallow that the 
masthead rose above them, but in some cases observa- 
tions with kites showed the fogs to be from 2,500 to 3,000 
feet thick. Observations on the mountains of the Cali- 
fornia coast show that the upper level of the fog in that 
region rarely exceeds 4,000 feet. 

A captive baloon flying far above the summit of a fog 
would probably be of little use as a buoy, as the wind 
would carry it along wayfrom the point vertically above 

its place of attachment. Conspicuous marks might-be 
strung along the mooring line, but these would add 
materially to the weight of the line. A possible solution 
of this difficulty would be to fly several balloons tandem. 
The radio-compass and wireless fog signais will doubtless 

be pressed into service in the age of commercial aviation. 
Much has been written about preparing charts of the 

winds for the use of aviators, but a more practical prob- 

lem seems to be to chart the frequency of fogs. 
heretofore been done only in a fragmentary way. 

Nin G connected with the history of aviation 

When 
the main air routes of the world are laid out, notoriously 
foggy regions will be avoided as far as practicable. — 
There are striking differences in this respect betwee — 

different parts of the world. In the United States fog — 
is commonest along the northern and middle parts of the — 
Atlantic and Pacific coasts, while in the interior of the — 
country, especially the western part, fog is rarity: 
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Engineering 

The Dean of Engineers.—On May 31st the Society 

of Civil Engineers of France presented a medal to one 

of its members, M. Jules Gaudry, to commemorate his 

one-hundredth birthday, which he had .celebrated 15 

days before. M. Gaudry is an active member of the 

Society, and as such deserves recognition as the dean of 

France’s engineers, if not of those of the world. 

Shipbuilding ina Dry Dock.—It has been proposed 

that concrete ships be built in a floating dry dock, the 

principal advantage being that the forms could be re- 

tained in the dock so that they could be used immediately 

after launching, for another ship. The launching would 

be effected by withdrawing the outer forms slightly and 

sinking the dry dock until the ship floated on its own 

bottom. This would avoid severe launching strains, 

and would permit of launching the boat while the con- 

crete was still “green.” Hence there would be a re 
duction in the period of construction. . 

Submerged Coal Storage.—The Iowa Railway and 

Light Company crosses low land near its power plant 

at Cedar Rapids, Iowa, on a 15-foot hill. A basin is 
formed between the fill and the high ground which 

measures 460 by 130 feet. This basin has been utilized 

for the storage of coal, the sandy bottom having been 

removed down to hard pan. This furnishes space for 
20,000 tons of coal, which is submerged in water pumped 

from an adjacent stream, by an electrically-driven pump. 
The coal cars are carried out over the basin on a concrete 
trestle and an electric locomotive crane with a grab 

bucket is used to haul up the coal as needed. 

Electrolytic Corrosion of Panama Lock Valves.— 
In a recent issue of Engineering News-Record attention 
is called to the corrosion of valves in the locks at 

Gatun and Miraflores. These valves when examined 
after submersion for over a year, were found to be badly 
corroded owing to galvanic action caused by the different 
metals in the salt water. The lower valves were origi- 

nally protected against galvanic action, but it was not 
supposed that the salt water would reach the upper 
locks. But as shown in a recent article in the ScrentTIFIC 
AMERICAN, the salt water has climbed to the upper 
levels and has thus intensified the galvanic action. The 

valves are now to be coated with bitumastic solution 
and enamel, with a five-year guarantee from the con- 

tractor. In certain places wood is used to replace 

metal, and thus overcome electrolytic action. 

Five Miles Added to New York’s Subway System. 

—When the underground rapid transit system of New 
York is completed, that part of it operated by the 
Interborough Company will take the form, roughly, of 
the letter ‘‘H.’’ There will be a line running down 

the West Side and another down the East Side, with 

a shuttle line across town at 42d street. Under the 
original arrangement, there was the Broadway line 
above 42d street and the Fourth avenue iine below 
42d street running as one continuous system. Last 

week, the iower half of the left leg of the “‘H” was put 

into operation with the extension of the Broadway 

line down Seventh avenue. In a few weeks the upper 
half of the right leg will be completed when the Lexington 

avenue subway is put into service. The new ex- 
tension runs to the Battery where it connects with the 
old subway. It has a branch at Park Place which runs 

across town and down William Street. Eventually this 

branch will pass through tubes under the East River to 

Brooklyn. Lower Manhattan now has four parallel 
lines of subway. New York has waited long for these 

subways, but delays have been unavoidable on ac- 
count of the war. The new lines should do much to 

relieve the congestion of the streets. 

A Double-Barrelled Fuel Saving.—Various sug- 
gestions have been made looking toward the utilization 

of low grade coal dust or screenings as an industrial fuel. 

Most of these contemplate the use of this material in 
briquette form; but occasionally it has been pointed 

out that if a suitable liquid binder could be developed, 

the coal-dust could be mixed with it, and delivered to the 

fire-bed loose, in much the same way as is ordinary pea- 
coal. The difficulty has been that of obtaining a suitable 

liquid. It must obviously be an inflammable one. At 
the same time it must have a high boiling point; for if 

it vaporizes at a temperature notably below that of coal 
combustion, it will boil out of the mixture and the dry 

dust left on top of the fire will be blown off by the draft 
or will fall through the grate. Finally, for convenience 
in handling, the liquid must be of rather low viscosity. 
Such a liquid has not previously been available. But 
it bas now been observed that water-gas tar, one of the 

by-products in the manufacture of carburetted water- 
gas, meets all these requirements. If the hope of utiliza- 
tion thus held out is realized, a double advantage will be 

reaped; for not only.will yast. mountains of anthracite 
culm accumulated during the past éentury become 
available for use as fuel, but a stable demand will be 
established for a by-product which within the past: three 
years has sold in quantity under contract at as low a 

figure as two cents per galion. The process is covered 

by a recent patent, No. 1,260,286. 
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Astronomy 

An Opportunity for Amateur Observers.—The 
new star in Aquila enables amateurs even without 

instruments to make observations that will be of value 
to astronomy. A map is furnished by Harvard College 
Observatory giving the location of the Nova and the 

magnitude of surrounding stars. A record of light 

fluctuations of the Nova is desired. They can be 
determined by comparing the new star with others 
in the imrediste vicinity. 

Variability and Rotation of Eunomia.—Two long 
series of measurements of the brightness of the asteroid 
Eunomia have been made with a very delicate photom- 
‘eter attached to the Harvard 15-inch telescope;” the 
first series by Profésgor Wendell, in 1905, and thé second 
by Mr.«Leon Campbell in 1916-17..*These show a rota- 

-.tien period for the asteroid of 0.1267 day, and show that 
the direction,of-é4ts rotation is the same as that of the 
earth—the first time this has been proved in the case of 
an asteroid. 

A Brilliant Daytime Meteor passed over part of 
Scotland, December 3d, 1917, at 1.15 in the afternoon, 
and is said to have fallen near Keithick House, Coupar 

Angus, 12 miles northeast of Perth. A piece of the 
meteorite weighing 2 pounds entered the roof of the 

lodge, while other fragment; have been found in neigh- 
boring fields. In the Blairgowrie, Coupar Angus and 
Strathmore districts a noise was heard resembling a 
peal of thunder, and at places more remote the sound 
resembled a distant explosion. The flight of the meteor 
was observed at many places and the observers describe 
it as brilliant, though the sun was shining at the 

time. 

Distance and Distribution of Globular Clusters. — 
Some elaborate studies on this subject, leading to con- 
clusions as to the structure of the silereal system, have 
been made by Mr. Harlow Shapley, and are to be 
presented in a forthcoming publication of the Mount 
Wilson Observatory. Mr. Shapley finds the average 

. distance from the sun of the 69 globular clusters in- 

cluded in his investigation to be 23,000 parsecs. The 
-nearest globular clusters; Omicron Centauri and 47 
Tucanae, are a little less than 7,000 parsecs distant from 
the sun. One-fourth of the clusters are more distant 
than 30,000 parsecs (100,000 light-years), and the 

distance of the most remote thus far known is 67,000 
parsecs. Two clusters are separated by a distance of 
100,000 parsecs, which may be taken for the present as 
the diameter of the system of clusters. The center of 
the system appears to be about 20,000 parsecs from us. 
Mr. Shapley believes all the globular clusters, and the 
spiral nebulae to belong to a single sidereal system. 

How American Astronomers May Help in the 
War.—According to Prof. G. E. Hale, comparatively 
little war work, related to their profession, has been 

found for American astronomers. He classifies the 
opportunities available as: (1) Instruction in navigation 
at the schools recently opened for officers of the emerg- 
ency fleet, under the Shipping Board. Prof. A. E. Bur- 
ton, of the Massachusetts Institute of Technology, has 
charge of this work for the Atlantic Coast, and Prof. 
Leuschner, of the University of California, for the Pacific 
Coast. (2) Invention or development of military de- 
vices. Several astronomers have already made useful 

suggestions to the National Research Council along this 
line. Such suggestions should be sent to Major R. A. 
Millikan, of the Signal Corps, now on duty in Wash- 
ington. (3) Scientific service with the army. A con- 

siderable number of men can be used in the scientific 
branch of the Signal Corps for service in France, under 
Major Augustus Trowbridge, of Princeton University. 

Major Millikan, 327 Munsey Bldg., Washington, D. C., 
has charge of the preliminary work in this country. 
(4) Statistical or other similar work for the Govern- 

ment. 

Spectrum of the Permanent Aurora.—Some 

months ago we referred to the fact that a long series of 
spectrograms of the general illumination of the night 
sky, made at the Lowell Observatory, confirmed the 
belief of earlier observers that the characteristic ‘auroral 
line” may always be detected. These observations, 
begun in June, 1915, have been continued up to the 

present time, with the same result. Dr. Slipher now 

announces that measures on some of the test plates in- 
dicated a considerably greater wave-length for the 
auroral line than has heretofore been reported; accord 
ingly, some high dispersion spectra were obtained for a 
more accurate determination. These agree in giving 4 
wave-length of 5578.0. The value given by early 
authorities was 5570.0. LL. Vegard, in his measurements 
at Bossekop, got a wave-length of 5572.5, which is very 
close to that of a strong argon line. Slipher’s observa- 
tions suggest that the auroral light is more intense 

toward the horizon, and possibly also toward the sun- 
rise and sunset points of the sky. These and various 
other questions, such as the constancy of the light, its 
dependence upon sunspot activity, etc., call for further 

investigation. 
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Industrial Efficiency 

Hastening the “Salting” of Wéodén Ships.—A 
labor-saving device mow being employed at the Portland 
yard of the Foundation Company in Oregén, is described 
in thé official’ organ of that organization as follows: 
“You are all familiar with the fact that salt is placed 
between the ceiling and planking of all wooden ships to 

preserve the wood above the water line. Heretofore 
the planking has been delayed because the salting has 
not been done: Science now steps forward with a new 
wrinkle for salting a ship. The method requires the use 
of an auger, @ tin box, an air jet and a couple of mén. A 
hole is bored through the ceiling outside of_ whicl a, tip 
box filled with salt is placed, and inside the hox ofysalt 
is injected the air jet. The salt is qui blown into the 
many pockets formed between the 8.” wee 

Requisites in Business.—In recent issue the. 
American Magazine draws up an interesting list ‘Of re- 
quisites for various commercial occupations. For)in- 
stance, it states that the head of a department should 

possess the following: Keen sense of justice, sympathy, 
tactfulness, courtesy, teachableness, and knowledge of 
human nature. The bookkeeper needs most: Accuracy, 
speed, perserverance, concentration, and mathematical 
ability—figures. To be successful in going after new 
business, the trade solicitor should have: Tact, courtesy, 
verbal expression, personality, optimism, self-confidence, 
and knowledge of human nature. An auditor is in 
danger of proving a misfit and a failure unless he pos- 
sesses in marked degree: Love of details, perseverence, 
patience, judgment, deliberation, calmness, accuracy, 
and analytical ability. 

Strikes and Our War.—‘‘ Let those who are affected 
by the conditions in Europe at the present moment 
turn from the newspaper record of thousands upon thou- 

sands slain and wounded, or the miles of territory lost 
and partially regained and the swaying of the hattle 
movement for and against us, and study the statement 
that in the first year of the war possibiy 10,000,000 work- 
ing days were lost by strikes of organized labor workers. 
During the first six months of the war more than 6,000,000 
days were lost; during the second six months an almost 
equivalent loss is recorded. How much greater would 
be our aid to our gallant allies in France today if those 
10,000,000 days lost by strikes had been converted into 
production, into ships, into transportation to Europe, 

into munitions and guns, and other things necessary in 
this horrible warfare,’ concludes American Industry in 

War Time. us 

Substitutes for Tin Plates in England.—In the 
summer of 1917, owing to the shortage of tin plate, steps 
were taken to find a substitute for packing army jam. 
After experiment a cardboard container was evolved for 
the purpose and manufacture was commenced on a small 
scale in August. The use of the container was gradually 
extended to other supplies than jam and manufacture 
developed till, at the present time, there is an output 
of more than 3,000,000 containers weekly. The bulk 
of these are of two-pound size, but a proportion are of 

one-pound and five-pound sizes, the three sizes being 
used as substitutes for tinned packages. A further 
great saving of tin plate is anticipated by the use of a 
large cardboard box, of specially prepared material, for 
packing biscuits and dried vegetables, an order for 
200,000 of which has just been placed for experimental 
packing. The use of this box is expected to save at 
least 100 tons of steel for every 1,000 tons of biscuits 
packed. 4 

Making Walking Safe.—Attention has been con- 
centrated upon eliminating many types of hazards and 
success has attended such efforts to a very great extent, 
says H. W. Mowery in a recent issue of Safety News. 
Millions of dollars are annually expended in making 
buildings fire-safe. Reinforced concrete, wired glass, 
kalamein doors and window frames are ali desirable, 
but it is evideat from the seriousness of the slipping 
hazard and the position that it occupies on our casualty 

list, that we must have more action in an effort to make 
walking safe. More than twelve times as many people 
are killed by falls on stairs, floors and sidewaiks as there 
are from burning buildings. Wherever people walk or 
work, every surface of cast iron or steel is a hazard be- 
cause a little oil, mud, soapy water or even constant wear 

makes it dangerously slippery. Metals should not be 
used for tread surfaces unless there is embodied in the 
wearing surface, some effective anti-slip material. Tile 

and terazza floors, because they are not properly 
cleansed, frequently will cause falls and casualties, Soap 
powders should not be used to clean such floors, but some 
sort of gritty cleanser. If the floor has already become 
slippery through the use of improper cleansers, it must 

be scoured and rinsed with warm water. By inspection 
of old structures and rigid supervision of new construc- 
tion, slipping hazards may be eliminated and it certainly 
is of vital importance to devote to this phase of accident 
prevention the serious consideration and unceasing at- 

tention it requires. Too much stress cannot be laid on 
the importance of using hand-rails on'stairways. They 
are not there for ornamentation! 



Ee cee Secreta naar eras 

perms es SS 

oe 

rs 

ore A. 

SCIENTIFIC AMERICAN July 13, 1918 

By enlarging the selected glass-plate images on a single strip of paper, one photographer produces this interesting photographic study which he aptly terms 

the “Yard of Smiles.” In this case the illustration is a greatly-reduced reproduction 

Motion-Picture Portrait Photography 
Taking Dozens of Photographs at One Sitting To Obtain Natural Portraits 

Q' TEN a snapshot made with a one-dollar camera in 
the hands of the amateur is superior to the hand- 

some portrait of the leading studio. It is superior be- 

cause it is natural; for as perfect as the photographic 

qualities of the studio product may be, 

Especially is this true of children, 

it is generally 

artificial, so to speak. 

whose best portraits are none other than the snapshots 

made of them while at play. And after all, the main 

purpose of a portrait is to present the subject as we know 

as he distorts himself before the studio 
‘* Look 

him, and not 

camera to the tune of pleasant, please!’’ or 

‘“*Watch the birdie!’ 

to a pin-hole image, with the same lens, by means of the 

adjustable slides of the aperture. Again, the images may 

at any speed desired, ranging from eight to 

Or, if the photographer desires, the 

be made 

sixteen per second 
images may be made one at a time by a single-picture 

movement. 

Just behind the lens board of the new camera is a 

compartment containing of the plate-shifting 
mechanism and the revolving shutter. The latter is 

similar to those employed in motion-picture cameras, 

being provided with a single slot or opening of variable 

part 

means of the hooked rod protruding through the top of 
the case. In being raised in this fashion, the plate- 

holder leaves its front slide below it so as to expose the 
negative, but as the plate is shifted from one side to the 
other past the lens and dropped down at each end of a 
row, the plate-holder slide again regains its position so ag 

to mask the plate completely by the time the last image 
has been recorded. This feature, it will be noted, makes 

the apparatus daylight-loading, and the operator can 

employ one plate holder after another during the rush of 
business without undue loss of time. 

A fast anastigmat lens of short focal 

To remove the artificial atmosphere from 

the studio, to eliminate “ posing,’’ and, in 

a word, to make portrait sittings a pleasure 

rather than an ordeal, has been the object 

of the untiring efforts of J. W 

San Francisco, Cal.; and after several years 

Anderson of 

of experimentation and development this 
inventor has at last evolved a camera that 

appears to accomplish all that he has 

aimed to do. Mr 

cross between the studio camera and the 

for it photographs 

Anderson’s camera is a 

motion-picture camera, 

the subject many times on a glass plate, 

after the fashion of motion pictures, and 

then permits him to choose any portraits 

or ‘stamps’ on the negative, which can 

then be enlarged up to handsome photo- 

graphs. There is absolutely no “posing” 

en the part of the subject, for he can chat 

or chew or smoke or joke while the photog- 

action on his rapher is registering the 

length admits of use for practically the 

entire range of images, and focusing is 

facilitated by the use of a small piece of 

ground glass that can be shifted behind the 

lens aperture while the photographer ob- 

serves the focus through the opening at the 

rear of the camera. When everything is in 
readiness, the focusing slot is closed and the 

crank is turned. The subject can _praeti- 

cally do as he pleases, since the camera is 
recording every movement; and among the 

dozens of images recorded on the plate 

there are bound to be several quite typical 

of the subject. 

Now the negatives produced in Mr. 
Anderson’s camera offer many possibilities 
for the photographer. First of all, of 
course, is the possibility of making elabor- 

ate portraits of any standard size by the 
enlarging process. By using a relatively 
slow plate with a minimum of grain, the 
tiny images can be enlarged to perfect negative. 

The new camera makes use of standard 
glass plates, held in plate holders of more 
or less standard design. By means of an 

intermittent movement the glass plate is moved in steps 

from right to left past the lens to register the first row of 

images, and then dropped down and moved from left to 

right for the second, followed by another drop and a right 

to left movement for the third row, and so on until the 

The movement, which con- plate is entirely exposed 
of gears, chains, sists of an ingenious arrangement 

ratchets and dogs, is actuated by a hand crank at the 

side of the camera. Numerous adjustments of marked 

simplicity permit the photographer to arrange the move- 

ment for any number of images from two to more than 

one thousand on a 5 by 7 plate, or from a 3% by 5 image 

Any one of these images, made in the motion-picture portrait camera, can be 
enlarged up to almost any sized photograph 

size so as to permit of a wide latitude of exposures which 
may be necessary in changing from large images to 

microscopic ones. A lever, connecting with the shutter, 

is arranged to be fastened at variable distances from the 

center of the latter, so as to alter the rate at which the 

pictures are made. - me ee 
In the compartment at the rear of the camera is the 

frame which carries the plate holder. To load the camera 

the plate-holder is inserted in the frame at the bottom of 
the compartment as shown in one of the accompanying 

views, after which the sliding door is closed and the 

plate-holder is raised to the upper right-hand corner by 

portraits of large size. The enlargements 

can be made singly or in groups, and one 
photographer using Mr. Anderson’s camera 

has achieved quite a fame by making his enlargements 

on a long strip of cloth-backed parer, containing many 
portraits, and called by him a “Yard of Smiles.” Still 
another possibility is the use of small contact prints for 
‘stamps,’ which may be pasted on letters or calendars or 

used in any other manner that the purchaser sees fit. 
Contact prints of the entire plate offer pleasing studies 

of the subject, and can be cut apart into separate pictures 
when desired. Again, the cut pictures can be assembled 

into pads or books, which, when flipped before the eyes, 
present a motion-picture of the subject to the never- 

(Concluded on page 38) 

Front view of the camera, showing lens 

and crank 

Rear view of camera when open, showing plate h Ider, hook, 

focusing slide and crank 

Front of camera with lens board removed, 
showing shutter 

Three views of the recently-developed camera which permits of making motion pictures on glass plates, thus opening up many new fields to studio photographers 
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Mountains of Oil 
Vast Quantities of Petroleum To Be Extracted from the Shale Cliffs of Colorado 

OW comes Colorado with the data that she has 

LN almost unlimited stores of petroleum and by- 

products, stored up in her shales, which rise to great 

heights in cliffs and mountains—literally mountains of 

oil. These shale beds have always been there; men 

have passed by them day after day for years without 

noticing anything un usual about them. 

It was even known that these shales would burn. It 

is told how a couple of pioneers, in the early day, built 

themselves a nice log house with fire place and chimney 

constructed from some very fine looking stones of just 

such shape as naturally adapt themselves for such work. 

Then they moved in and started a fire; and, presently 

the chimney caught fire and literally burned down, 

together with the house. 

But although men generally knew that these rocks 

were inflammable, they did not appreciate or realize 

the valuable stores locked in 

By W. F. Wilcox 

dip at angles of 30 to 60 degrees. In most places the 
Colorado shale can be mined with a steam shovel. 

Colorado’s great oil product will be mined by the 

quarry system, the great veins, running up to 50 feet 

in thickness, affording material for many years of work. 
Oil shale is sedimentary clay solidified into rock satur- 

ated with oil. 
The oil is secured from this “half-done coal” by 

destructive distillation. These shales during distilla- 

tion give off a sufficient amount of gas to make the 

process continuous, reducing the cost of fuel to a negligi- 

ble item. 
Innumerable by-products are obtained from the 

shales. The Scottish shales yield, among other things, 
gasoline, motor spirits, illuminating oil, lubricating oil, 
gas oil, cleaning oil, jute oil, paraffine, coke, still grease, 

and sulfate of ammonia. Tests by experts appear to 

asa flotation oil intreating minerals. Under these con- 
ditions it is apparent that a use for shale oil has already 
been found which will release for other purposes a large 
amount of petroleum, either crude or in the form of 

distillate, for other purposes to which it is better adapted. 
The oil from the western Colorado shales has excellent 
frothing and collecting properties and appears to have 
a great future in the flotation business on account of 

the variety of ores which work well with it. 
Of all the oils used in flotation plants in the United 

States in 1916, the “fractions” of petroleum, meaning 
the several grades of crude oils residuum, formed by far 
the greater part, the monthly total of these being in 
excess of 2,000,000 pounds or approximately 250,000 
gallons. This indicates the great demand for these oils 
and establishes the fact that if shale oil can be utilized 

to replace them, much will have been accomplished to 
conserve the supply of pe- 

them. The U. S. Geological 

Survey, however, made in- 

vestigations in 1915 and re- 
ported that in Colorado alone 

there is sufficient shale, in 

beds three feet or more 

thick and capable of yielding 
more oil than the average 

shale now mined in Scotland, 

to net about 20,000,000,000 

barrels of crude oil, from 

which 2,000,000,000 barrels 
of gasoline may be extracted. 

In Utah there is probably 
an equal amout of shale 
just as rich. Moreover, one 
by-product will be about 

300,000,000 tons of 

nium sulfate, a 

ammo- 

compound 

troleum. This will be espe- 
cially true if the work can 
be better done by the shale 
oil than by its cousin. 

The Scottish shales as 

worked average 30 gallons 
of oil per ton. Vast quanti- 

ties of Colorado shales in 
benches six to ten feet thick 
will average over fifty gallons 
per ton. Laboratory tests in 
Denver during recent days 
establish the fact that one 

ton of the shale rock will 
yield, under proper methods 
of recovery, about two barrels 
(84 gallons) of crude oil. 

Government tests taken quite 
proimiscuously show a yield 
of from 10 to sixty-eight cae especially valuable as a fer- 

tilizer. This is 
enrich all the farms of the 

western country. 

enough to A party of Colorado shale prospectors, and a sample of the cliffs in which they find the oil that promises 
to take care of the needs of the future when the wells go dry 

gallons of oil to the ton while 
private practical tests gave 
a yield as high as 125 gallons 

to the ton along with a yield Another make 

an estimate of the probable 

extent of the Colorado oil 
shales is connected with the 

Colorado State 

Survey. He finds in north- 

western Colorado alone over 
1,500 square miles of terri- 

tory in which there are com- 

mercially workable oil shale 
beds. four feet or 
thickness. These 
over twenty feet in 

expert to 

Geological 

more in 

average 

aggre- 

gate thickness, and are capa- 

ble of yielding at least thirty- 
six gallons of oil per ton of 
shale. In one acre of this 

area, there would be 37,500 

barrels of oil. In each square 
mile there would be 24,000,- 

000 barrels. 

ten times as much as 
originally contained in each 
square mile of the proven oil 
territory of the United States, 

and 17 

square mile as now remains 

in the proven fields. If we 

consider the area of 

1,500 square miles of oil 

shales in Colorado, we have 

This is over 

was 

miles as much per 

whole 

of from sixty-five to seventy- 
five per cent ammonium 

sulfate. 
An eminent New York con- 

sulting and analytical chem- 
ist has separated the grades 
of oils in his tests, and found 
that a ton of shale will yield 
2.66 gallons of gasoline, 
5.23 gallons of kerosene, 

17 pounds of wax and 43.2 

gallons of fuel oil, together 
with 36.43 pounds of am- 
monia sulfate in crystalline 
form. However, he recovered 
only 53 gallons of -erude oil 
from the rock that he used 
in distillation and he was 
frank to adn-it that perhaps 
his figures were too low. 

Revival of Candlesticks 

in France 

HILE the war has 
wrecked some indus- 

tries in France, it has at the 
same time created new ones 

and revived older crafts. An 
excellent and interesting ex-~ 

ample of the latter is the art 
of candlestick making, which an oil content ten times as 

great as the aggregate produc- 

tion of the country since 
the discovery of oil in 1859. 

This is surely good news to a world so much in need of 
coal oil, gasoline and kindred products at a time when 
possible shortage threatens. Oil have been 
profitably mined in Scotland for years. Yet Scottish 
shales are much inferior to the Colorado ones. All 
mining in Scotland is far underground while the Colorado 

shales are on the surface, with little if any overburden, 

the work of mining being carried on in open cuts. The 
Scottish shales lie far below the surface and must be 

hoisted to the treating plants, whereas the Colorado 

shales lie in mountains and can be dropped by gravita- 
tion to the treating plants. Scottish shales are in 

irregular beds, which thicken and thin out, are faulted 

and thrown into folds, greatly increasing the cost of 

mining. The Colorado shale beds are constant and 
uniform in thickness, lie in horizontal position, and are 
neither folded nor faulted. Some of the Scottish shale 

shales 

A mountain of oil shale at Grand Valley, Colo. 

future petroleum supply must come 

show that the Colorado shales will yield a higher per- 

centage of gasoline, motor spirits and kerosene, and an 

equal percentage of gas oil and lubricating oils. Phenols 

are present in commercial quantity and from these may 
be got many products not obtained from the Scottish 

shale. 
Scientists are working with the shales and daily are 

discovering new by-products, one of which is recently 

reported to have been a high explosive. It is stated 
there are 200 known by-products of these oil shales 
among which are dyes, paint base, ichthyol, resol, 

naphtha, benzene, gasoline, kerosene, lubricating oils, 

rubber substitute, ammonium sulfate, talcum powder, 
commercial perfumes, axle grease, illuminating gas, and 

paraffine. 
Another important feature of the by-products is that 

shale oil, whether used alone or blended, excels all others 

It is from such sources that much of our has taken on a new lease of 
life. Even in some of the big 

towns there are houses which 
are not supplied with gas, where before the war petroleum 

or spirit was used for lighting purposes. Now that the use 

of these is restricted closely, recourse has to be made to the 

old-fashioned candle. 
This is true in the country especially, where candle- 

sticks are in great demand, and everyone is buying them 
according to his means or fancy. At first they were 

made of copper, but when that metal became scarce 
brass was employed. Some of the modern examples 

have several branches and are very artistic. A domesti¢ 

art metal worker at Aix, who has specialized in this kina 

of work, and has become quite a celebrity, has just 

constructed a series of tall iron candlesticks of very 
solid proportions which can hold several candies. They! 

have been critically inspected by art metal critics and 

are claimed to be true works of art, and to appeal to ll 
lovers of ironwork. 
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Work of the War Trade Boara 
How and Why Our Foreign Trade Is Being Federally Regulated 

HE “art of war” has had a prominent place in the 
world’s affections for a great many hundred years. 

But this war has taught several astonished governments 

that the ‘“‘art of war” is simple compared to the “art of 

living with a war.”’ Many a historic war affected the 
civilian population little or not at all. If there is any 

branch of civil life on which this conflict has not laid its 
reddened hands, it is most carefully concealing the fact. 

England began the war with ‘‘ Business as usual.” 

The United States, if it didn’t say it, distinctly thought 

it—some of us think it yet. But we are finding out very 
rapidly that the war has its own methods of altering 
peace-time conceptions of what is business and what is 
pleasure and that we must conform with these demands. 

By C. H. Claudy 

the Shipping Board. Thus it gets all viewpoints. 
Beginning with the few employees administering the 

first limited export control, the Board has grown until 

it numbers 2,271 officials and employees, 1,866 located in 

the huge new two-story building of the Board covering 
an entire city square in Potomac Park, Washington. 
The other employees are in various branch offices main- 
tained in a score of the principal shipping centers. 
Representatives of the Board are in all of the principal 
world capitals, except of course the hostile Central 
Empire. The Board operates through a Contraband 
Committee and ten Bureaus; the Bureau of Exports, of 
Branches and Customs, of Imports, of Transportation, 

of Enemy Trade, of War Trade Intelligence, of Research, 

of Tabulation and Statistics, of 

Foreign Agents, and of Administra- 

with the single purpose of winning the war. 

RANSPORTATION of our armies to France and mainte- 

nance of a flow of supplies to support them there requires the 

use of every lon of shipping that can be had. Limitation of exports 

is necessary also to conserve our products for use of ourselves and 

our allies, and to dispose of our surplus in such a way that Germany 

may derive no benefit therefrom. This does not mean an embargo on 

exports or a prohibition of imports, but a power to regulate, exercised 

tion. 

The Contraband Committee, a 

comparatively new organization, for- 

mulates regulations governing the 

issuances of licenses, considers the 

exceptional cases under these rules 
and supervises and audits licenses 

issued, to insure their exact compli- 
ance with the regulations and an 

equitable treatment of all applicants. 
Phe Tinétions of the various Bureaus 

are fairly well outlined by their 

As yet we haven’t said much about our trade restric- 
tions. Of the hundred and odd millions of people in this 
country it is doubtful if one per cent ever heard of the 
War Trade Board. Yet not a pound of anything from 
wheat to carpet tacks, not a bag or bale or bottle or 
any other container containing anything whatsoever, 
goes into or out of the United States but what the War 
Trade Board knows it, and says “it may come in”’ or “‘it 

may go out.” 

If the firm of Juan Y. Villier of Rio de Janeiro wants 
to obtain ten tons of copper wire from the United States 

Wire Manufacturing Corporations, in peace times, it 

writes an order, the order is filled, and that’s all there is 

to it. Not so, now. Before that wire can go out of the 

country a license must be granted to the manufacturers 
to export it—more, it cannot even make and ship the 
wire to a seaport without a license. 

If the X Y Z Rubber Company wants to import ten 
tons of rubber from anywhere in South America in peace 
times, it writes or cables its order and waits for the 
rubber. Not so, now. It must first obtain a license to 
import, and send the number of that license to the ex- 
porter in South America, who cannot get his manifest 

signed by our consul without it. Moreover, and this is a 

condition peculiar to rubber, but which may be extended 
to other commodities—the importer of rubber must 
agree, in accepting his license to import, to give the 
United States an option on that rubber, good until the 
rubber is finally disposed of. The United States doesn’t 
want the rubber. But it wants to control the price. 
Rubber at present is restricted; we have got to get along 
on a beggarly hundred thousand tons this year, to save 

shipping space. If the government had no option, the 
importer or the jobber or the manufacturer could sky 
the price at his pleasure. Some one said the law of sup- 
ply and demand regulated prices; but that is in peace 
times. Just now, as far as rubber is concerned, it is the 
United States and the War Trade Board and its licenses 

that regulate prices. 
So the War Trade Board, even if comparatively un-- 

known except to importers, exporters and shipping men ‘has attracted the most public _at- 

tention has been the negotiation of a —and be sure they know it very well—is a very impor- 
tant member of Uncle Sam’s official family at the present 
time, and becoming ever more important. 

The War Trade Board was established by Executive 
Order under the Trading with the Enemy Act on October 
12th, 1917. It was a successor to or evolution from the 
Division of Export Licenses of the Department of Com- 
merce which, prior to August 31st, 1917, controlled 
exports under the act of June 15th, 1917, and of The 

Exports Administrative Board formed by Executive 
Order of August 2Ist, and which continued in existence 
until October 12th, 1917. Both of these organizations 
dealt solely with exports. The War Trade Board, how- 
ever, controls both export and import trade during the 
war, and also exercises certain functions under the 

Trading with the Enemy Act. 

The Board includes representatives of various Govern- 

ment departments, thus acting as a clearing house of 

ideas of the departments represented. Its Chairman 

represents the Secretary of State, other members of the 

Board are accredited to the Treasury, Agriculture and 
Commerce Departments, the Food Administration and 

_t@ carry out its rulings and policies. 
~The activity of the Board which 1 

names. 

Under two proclamations by the 
President, dated February 14, 1918, all commodities in our 
foreign trade are submitted to the license control of the 
War Trade Board. Previously, the export andimportcon- 
trol was applied only to a limited list of commodities; 
but now, owing to the military and tonnage situation, 
nothing may be exported from the United States, or 

imported into it, without a license. Transportation of 
our armies to France and maintenance of a flow of sup- 
plies to support them requires the use of every ton of 
shipping which can possibly be had, even if it becomes 
necessary to curtail exports or imports. The limitation 
of exports is necessary also to conserve our products 
for use of ourselves and our allies, and to dispose of our 
surplus tq.aid those countries to the south which depend 
upon us, and in such a way that Germany and her allies 
may derive no benefit therefrom. Having controloftheex- 

port of our surplus, the Board is in a position to secure from 
favored countries shipping and supplies urgently needed. 

The War Trade Board has stated very plainly that 
these two proclamations ‘do not mean an embargo on 
exports or a prohibition of imports, but a power to 
regulate, exercised with the single purpose of winning 
the war. Every effort will be made to avoid unnecessary 
interference with our foreign trade and to impose wpon 
our exporters and importers no restrictions except those 
involved in the accomplishment of definite and-necessary 
objects.” 

Not only does the War Trade Board plan no unneces- 
sary restrictions upon the flow of American commerce, 
but tries to facilitate it, so far as is consistent with the 

Government’s policy to win the war as expeditiously as 

possivle. The War Trade Board has from the beginning 
sought and found willing and patri- 

provides that Norway receive food, fodder, manufac. 
tured goods, chemicals, and other necessities. Norway 
agrees to restrict its exports of fish to Germany to 48,000 
tons as compared with 144,600 tons in 1916, and 67,009 

tons in 1913. This restriction not only cuts off the ex 
cessively large quantities which Germany, suffering under 
the effects of its food shortage, has been importing from 
Norway, but reduces it to a point somewhat below the 
peace-time exports of Norway to that country. It is 
justified by the fact that the whole world is on short 
rations and that exports of fish should be subjected to 

the same law of diminishment as other food produets, 
Under this agreement the United States also secures for 
its allies large supplies of ores, nitrates, chemicals, wood, 
ete. 

The War Trade Board has also negotiated general 
agreements by which Switzerland and Spain are assured 
the food and raw materials necessary to their economic 

existence. The Board, controlling export licenses for 
steel, also negotiated with Japan for several hundred 

thousand tons of ships. Some 246,000 tons will be added 
to our mercantile fleet under this arrangement, ship 

building steel being turned over to Japan in addition to 
payment for the ships. A number of Japanese steamers 
have been chartered into the service of the United States, 

To meet our own and our allies’ increasing demands for 
tonnage for military uses, the War Trade Board took up 
the restriction of imports wherever possible without 
injury to the larger interests of the country. The 

sources of imports, amount of tonnage and length of haul 
involved, the nécessity of the imports, the extent to which 
they can be dispensed with or substituted for by develop- 

ment of home supply, or by imports coming by rail, have 
been carefully studied by the War Trade Board and the 
other governmental agencies concerned. 

As a result two lists of restricted imports have bei 

issued. Imports of commodities on these are either 
prohibited entirely, restricted, or so directed that they 
will not unnecessarily burden ships. This problem still 
continues and doubtless other restrictions will be prom- 
ulgated from time to time. The Government in this policy 

has followed the lead of our allies, who have encountered 
the same problem. Present restrictions are relatively 
small as compared with Great Britain’s cutting down 
import trade by over fifty per cent. Many restricted 

imports are non-essential luxuries. In some cases the 
restrictions have encouraged the development of home 
supplies to the general benefit of business. In meeting 
this problem, as in others, the War Trade Board has had 

the patriotic support of the industries affected. 
Export licenses for certain commodities to the countries 

associated with us in the war must be secured before the 
exporter contracts for the purchase or manufacture of 
the commodity in question.. This prevents clogging up 
the processes of manufacture and transportation. In- 
stead of applying the restriction at the point of exit it was 
found desirable to move the restriction further back im 
the current of supply. In this way preliminary work on 
operations which will subsequently be barred is pre 
vented, and waste thus avoided. It is probable that this 

policy will be extended from time to time. 
The Board is also requiring import licenses to be 

otic codperation of business men, _—__— 

and its intimate relations with trade 

and industry allow it to rely directly 

upon the assistance and instrumen- 

tality of various trade organizations 

series of commercial agreements with 

neutral nations of Europe. This 
work, partly diplomatic, and exer- 

cised under the State Department, 
was entrusted to the War Trade 

F the X Y Z Rubber Company wants to import| ten tons of rubber 
from South America in peace times, it writes or cables the order 

and then waits for the rubber. Not so now. It must first obtain a 
license to import and send the number of that license to the exporter, 
who cannot get his manifest signed by our consul without it. More- 
over, the importer must agree, in accepting his license, to 
United States an option on that rubber, good until the rubber is finally 
disposed of. The United States doesn’t want the rubber. But it wants 
to control the price. 

give the 

Board, because its control of export 
and import licenses enabled it most 
easily to negotiate satisfactory agreements to supply to 
the neutrals dependent upon us such quantities of food 
stuffs, raw materials, manufactured commodities, etc., 

as our home necessities, the requirements of our associ- 
ates in the war and the needs of the other neutrals made 
it possible for us to spare. The neutrals had first to 
demonstrate their needs and institute adequate sureties 
to prevent the re-export of goods received from the 
United States or transported in steamers bunkered with 

American coal. Such safeguards have also been applied 
to prevent the export of any commodities for which these 
imports might be substituted, thus preventing Germany 
and her allies benefitting in any way from such exports. 

As an instance, the agreement most recently completed 

obtained before shipments are made from transoceani¢ 
countries. This again meets the possibility that vs 

be purchased and shipped here, only to encounter @ 
door. Return of shipments for which import licenses 
were refused would involve a double burden upon over — 

taxed shipping facilities, since the goods, which had al- 
ready shut out a similar quantity of desired imports, 
would demand the same amount of cargo space in #8 

outgoing vessel, to say nothing of burdening the i 

with the vain ecst of double j journeys. 
Another War Trade problem is the making of 4 @ 

tinction as to desirability between exports going t : 

certain countries, notably those on the East coast 
(Concluded on page 38) 

ee > See 

+ BMPS Mares ik. 
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Correspondence 
The editors are not responsible for statements made 

in the correspondence column. Anonymous commu- 

nications cannot be considered, but the names of cor- 

respondents will be withheld when so desired. 

Keep “Good Will” Alive 

To the Editor of the ScrenTiFIc AMERICAN: 

The editorial in Sctentiric AmERIcAN, ‘Keep: ‘Good 

Will’ Alive,” is so useful in its direction of thought that 

I am impelled to write to you expressing my appreciation 

of it. 4 
Advertising must be more widely and thoroughly under- 

stood if we are to bring our prosperity into the era of 

peace unimpaired. 
The employing capacity of our industries after the war 

can only be insured by proper advertising now. 

The unadvertised product of ‘our countfy cannot 

compete with the foreign-made equivalent unless it is 

trademarked and advertised into the desires of the con- 

sumer. If it cannot compete then the company- which 

makes it must stop. If the factory is forced to close its 

doors-ther where is the job for the boy coming back from 

France? 
The manufacturer has a serious responsibility to the 

public because he is now enjoying the privilege of em- 

ploying labor. The manufacturer who fails to maintain 
his employing capacity for the benefit of the men coming 

out of uniform at the end of the war may be brought to 

see that it was somebody’s business as well as his own. 

He can preserve his employ- 

SCIENTIFIC AMERICAN 

when their efforts must be supplemented by scientific 
work. The empirical designers will probably never be 
supplanted but on the other hand it cannot be foretold 

what an immense amount of good would come from sub- 
jecting empirical work to a careful scientific analysis. 
It will be a wonderful step towards educating the farmer 

to use his machinery more effectively and efficiently. 
I sincerely hope that the ScieNTIFIC AMERICAN may 

be one of the pioneers in opening the way toward a new 
era of production and use of agricultural machinery. 
There are wonderful possibilities in this diréttiom at the 

present time. E. A. Wuire. 
Division of Farm Mechanics, 

College of Agriculture, 

University of Illinois. 

+ " “Whal-is the Time? 

To the Editor of the Screntiric AMERICAN! | 

During the summer evenings many people admire the — 
~ remarkitble statement tnat Mt. Everest is 29, cloudless sunset in regions far removed from a town 

where correct standard time is available. It is, how- 
ever, a simple matter to use this nightly phenomenon as a 
means for:finding the time, the only apparatus needed 
being an almanac for the current year showing the sun’s 
declination, and a logarithm table. 

Usually in summer the sunset is clearly defined on the 
horizon. It should be said that true sunset is not when 
the sun is centered on the horizon, because the refraction 
of light by our atmosphere makes the sun appear higher 
than it really is. The correct instant is when the lower 
limb of the sun is half submerged beneath the horizon; 
and this occurs about three minutes before the apparent 

sunset of which I have spoken. 

3k 

each degree west of our standard time meridian. For 
instance, the longitude above given is 2 degrees 1% 
minutes west of the 60 degree meridian on which Atlantic 

standard time is based, calling for an addition of % 
minutes. So finally we have: 

Apparent time.’ .. os. cose sce cue Pee 43m. 4s. 
Equation of time......4....cceccceevee “SEP 
For standard time...... na eeceecesbabiae 9 

rr ; mol Gre 

“> th. 52m. 12s. 

Time by watch ..........scced cceescesss OD. 50m. 
- hie + cap po —————- 

Watch elfw.......5y00...c5e----. Bm. 12s. 
wy git I A. Macponarp, 

Hermanville, P. E. 1. 

al The Mount Everest Joke 

To the Editor oi the Sctentiric AMERICAN: ; 

In your edition of April 6th, page 309, will be comin 

feet, 

high—lI repeat, twenty-niné thousand ‘and’ tio feet high. 
This recalls a school day incident of over forty years ago 
when, in a geography class, one of the boys gave te the 
question, “‘ What is the name and height ot the highest 
mountain on the globe?” the answer “Mt. Everest, 
29,002 feet high.” This answer was perfectly correct 
as printed in our geographies of that date. I well remem- 
ber our old teacher calling the attention of tne class to 
the wonders of modern science which in 1875 could 
determine so accurately the exact height of the wonderful 
mountain as to put down the extra two feet. 

In after years the professor’s remarks many times 
were remembered by me and as I grew up and climbed 

mountains and became fa- 

ing capacity now and at the 

same time insure his own 
prosperity and his profits in 

the years to come. 

Periodical publishers should 
come out from behind their 

modesty and tell all of their 
readers that advertising is 
the protection of our national 

welfare. 

The shortsighted people 
who think that prejudice or 

war emotion will roll in un- 

deserved profit after the war, 

should be made to see the 

danger of their folly 

In the midst of such a war 

as this we must prepare for 

peace if we are to enjoy the 

reward for which we shall 
have paid the price in 
blood. 

It is not enough for a few 

persons to know the value 

of advertising to our national 

prosperity. It should be 

taught to every man, woman 

and child, and I hope that 
other publishers will follow 
the example you have set in 

miliar with their metbods of 

measurement, and with 
mountains and mountaineers 
generally, 1 frequently told 
the story and what childish 
nonsense it was to believe 
such a statement. 

It is well known that no 

mountain that has not been 
climbed by man can be so 
accurately measured, One of 
our best autherities on this 
subject stated to me that no 
mountain that has not been 
ascendeil can be guessed at 
closer than about ten per 

cent and that Mount Everest 
may be either 31,900 feet or 
26,100 feet high or some 
elevation between the above 
figures. 

About 30,000 feet high is 

as nesr as can be guessed. 

Possibly the National Geo- 
graphic Soviety can give us a 

list of the highest mountain 
peaks on the globe with the 

names of the ascents and the 
authorities for the heights 

as given in the atlases of 
printing this editorial. 

James O’SHAUGHNESSY. 

New York, N. Y. 

Science in Farm Machinery 
To the Editor of the Sctentrric AMERICAN: 

I have read with much interest and pleasure an edi- 
torial in your issue of May 11th entitled, ‘‘The Mathe- 
matics of Farming,” which discussed in a very original 

way my paper, “A Study of the plow bottom and its 
action on the furrow slice.”’ 

It is very gratifying indeed to find that the publishers 
of the Scitentiric American have grasped the real im- 
port of this work. Many people, even including manu- 
facturers of agricultural machinery I am sorry to say, 

do not seem to have even the remotest idea that there is 

a scientific basis underlying the work of agricultural 

machinery. Even our agricultural colleges have been 

nearly as negligent; all of them give courses relating to 

the care, adjustment, use, and operating of farm machin- 

ery, but most of them seem to look upon it as more or 
less of a necessary evil and by no means in the same 

elass as work related to problems in animal husbandry, 

crops, soils, horticulture, etc. Is it not queer that the 

United States of America, whose agriculture has practi- 
eally been made by the use of modern machinery, should 

be so backward in a scientific study of the same? 
Your editorial shows that you appreciate the general 

apathy which has so far exhibited itself in relation to a 
selentific study of agricultural machinery, and indicates 
that you believe there is a future for this work. If 
Such is the case, your publication can do much to en- 
courage this good work. Personally, I have the greatest 

respect for the empirical designers who have been 
largely responsible for making American machinery what 

it is today; but I believe we have now reached the day 

Photographs of tree shadows taken during and after the eclipse of June 8, 1918 
Compare the crescents in the picture on the left with the round spots of light in the other photograph 

To obtain the time of day, when the sun is in this cor- 

rect setting position, note the time by the watch. This 
is merely a first approximation to the time of sunset; if 
the timepiece says 6.50, for instance, we read it as seven 
o’clock. Then look up the sun’s declination at noon at 
Greenwich and its “hourly increase.” Suppose the dec- 
lination is 10 degrees, 4 minutes and the longitude in 
which the observation is being made is 62 degrees 15 

minutes. This gives a time difference of 4 hours, 9 
minutes with Greenwich, and it is seven hours past 

noon, making 11% hours past Greenwich noon 
in all. 

Multiply now this figure by the hourly variation as 
given in the almanac, and you get the sun’s declination 

at sunset of the day. In technical parlance, this is the 
problem of obtaining the sun’s diurnal are. Now we 
want the ascensional difference. For this we simply add 
the log tangent of the sun’s declination, and the log 

tangent of the latitude; and the result is log sine of the 
time expressed in degrees and minutes. Thus, suppose 
to the data already assumed, we add that the latitude is 
46°27’. Then 
Declination 10° 4’..log tan 9.24926-10 

Latitude 46° 27’. .log tan 10.02199-10 

9.27125 =log sine 10° 46’ 

This figure is to be converted into time. As one degree 

equals 4 minutes of time, 10° 46’ equals 43 minutes 4 
seconds of time. This result added to 6 hours gives 6.43: 
4 for the time of sunset; but this is apparent time. To 
get mean time we must add the equation of time for the 
day (‘‘sun fast”’ or ‘‘sun slow”’ of the almanac). And to 
get standard time we must again add four minutes for 

1918. 
M. Haut McALuster. 

San Francisco. 

Shadows Cast During a Partial Eclipse 
By Robert H. Moulton 

URING the eclipse of the sun on June 8th, an 
observer in western Illinois secured a striking 

photograph of the shadows of foliage at the moment 
when the eclipse had reached its greatest point, or about 
85 percent. At this time only a narrow crescent of white 
light was visible on the edge of the sun, and it was noticed 

that the shadows of leaves cast on the side of a house 
contained numerous small, white crescent-shaped figures. 

A photograph taken at the moment shows these peculiar 
figures very clearly; it will also be noted that all of the 
crescents point in the same direction. 

The explanation of the crescents is that the holes 
through the leaves of the trees acted as a pinhole camera. 
The crescents, therefore, were the exact shape of the 

partially eclipsed sun, but each image was inverted, the 
same as the images shown on the groundglass of a 

camera, 
To make the matter clearer, a second photograph was 

taken of the side of the house when the eclipse was nearly 
over. This picture shows the crescents to have entirely 
disappeared from the shadows. 

Notice to Our Subscribers 

UBSCRIBERS to the Screntiric AmMEenican and the 

SuprpLeMent have been receiving the two journals in 

the same wrapper. Recent Postal regulations make it 
necessary to mail the journals separately, 

We beg our subscribers to be patient if on account. of 

postal delays the two copies do not arrive in the same _ 
mail. 
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French cargo ships with double cylindrical hull, designed to withstand two torpedoes 

The French Design an Unsinkable Ship 
A 4,250-Ton Freighter that Would Survive the Blows of Several Torpedoes 

A VALUABLE contribution to the problem of con- 
structing a so-called unsinkable ship is the French 

design which forms the subject of the accompanying 
illustrations. That the design has been subjected to 
expert naval discussion, and has been approved, is shown 

by the fact that The Foundation Company of this city 
has received from the a contract 
for the construction and equipment of five steel cargo 

steamers of this type, and that work on this craft has 
actually begun. 

The vessels will be built from designs of the French 

Naval Engineer, Le Parmentier, which are the result of 

practical experiments, as well as of the theoretical study 
of the stability of floating bodies. The French govern- 

ment did not decide to have ships of this type built until 

it had completed tests upon a large-scale model, which 
demonstrated that it probably be necessary 
to explode at least three torpedoes against the side of a 
full-sized hull before it could be sunk. Therefore, the 
term unsinkable can be applied to the Le Parmentier 
design in more than a figurative sense; for under normal 

conditions a submarine would be forced to submerge by 

gun-fire from the ship attacked before it could launch 

more than two torpedoes. 
In undertaking the development of an unsinkable 

ship design M. Le Parmentier adopted the following 

fundamental principles: 
1. That the vessel must be divided into a number of 

watertight compartments. 

2. That the details of the framing should not involve 

impractical . and Both of these 

principles will be fulfilled by the ships now under con- 
struction at one of the Foundation Company’s Southern 

French government 

would 

costly construction 

yards 

As indicated by the accompanying cross-section 
(Fig. 1) the vessel consists of two parallel cylindrical 

hulls joined by transverse bulkheads. The cylindrical 
shape gives the maximum of hull strength and provides 

inner walls to withstand the tremendous force of a torpedo 
explosion. 

Furthermore, these walls form two longitudinal water- 

tight bulkheads, strengthened by watertight transverse 

and form six 
centrally-located reserve buoyancy compartments. Each 

cylinder is itself sub-divided by watertight bulkheads, 
so that the vessel has a total of 18 watertight compart- 

members, which join the two cylinders 

ments. 

The experiments made by the French government 
indicate that not more than two compartments in one 
cylindrical hull and possibly two in the adjoining re- 

serve buoyancy space would be penetrated by the ex- 
plosion of a torpedo at the side of the vessel. As- 
suming that only two compartments in the outside 

cylindrical portion of the hull were flooded the ship 
would list about four degrees (see Fig. 2). The effects 

upon the trim of the vessel of flooding first four and then 
six compartments of hull are no more serious 

than is indicated by the accompanying sketches (Figs. 

3 and 4) 
Calculations show that even though one hull were 

completely flooded, the buoyancy of the opposite hull 
and the adjoining reserve space would keep the vessel 

afloat. Even in this condition the ship could be brought 

into port by the propelling machinery in the undamaged 

hull, this unit being entirely independent of the engines 

and boilers installed in the submerged hull. 

The present designs call for a ship 320 feet long, with 

cylinders 20 feet in diameter which will have a deadweight 

one 

capacity of 4,250 tons on 16 feet draft. Twin-screw 
steam engines of 700 horse-power each will be installed 
and they are expected to give a speed of eight knots, 
when the ship is loaded. Steam will be furnished by 
two sets of independent watertube boilers fired with oil 
fuel. Three cargo masts with six cargo booms will be 

provided, the masts being stepped between the two 
cylinders, with winches in the fore-and-aft passage- 
way below deck. 

A valuable feature of the double-cylinder construction 
of these ships is, that, to a certain extent, which will vary 
with the character of the cargo, they are self-righting. 
For it is evident that if it is carrying for instance, a full 

load of coal, the opening to the sea of two or three com- 
partments on one side of the ship, with the consequent 
heeling, would cause the greater part of the cargo in these 

particular compartments to be spilled out of the hull, 

with a resultant lightening of the ship upon that side, a 
reduction of the angle of heel, and a return, more or less, 

to the condition of normal trim. These results, with 
variations according to the particular case in hand, 
would hold with any cargo that was heavier than water 
and which was of such a character that it could spill out 

through the breach in the ship’s side as the angle of heel 

increased. 

A Correction 

[* the article on the Electric Light and Power for the 
Farmer, published in last week’s issue of the SciEN- 

TIFIC AMERICAN, reference was made to a gasoline en- 

gine as of the two-cycle type. Obviously this was & 

slip; for a glance at the illustration of the valve setting 

shows it to be of the four-cycle type which might have 

been expected in an engine designed for such use. 
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1. “Unsinkable” ship loaded and intact 2. Two compartments flooded 3. Four compartments flooded 4. Six compartments flooded 

Length, 320 ft. 

Outboard profile of the “Le Parmentier” unsinkable ship 
Each hull cylinder, 20 ft. diam.; twin engines, 700 H. P.; speed loaded, 8 knots; deadweight capacity, 4,250 tons on 16 ft. draft. 
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Machines for Making Wooden Ships 
The Application of Modern Methods to a Very Ancient Task 

OODEN ships are among the oldest of all the things 

that we have with us; and scientific methods of 

manufacturing, while hardly on the list of hoary anti- 

quities, are far from being a discovery of 1918. But the 

application of intensive quantity-production formulae 

to the construction of wooden ships is a decided novelty. 

For wooden ships have been on the decline these many 

years—so much and so long on the decline, in fact, 

that there has never, since the efficiency engineer became 

a recognized factor in our industry, been enough demand 

for wooden ships to make it worth his while to apply 

his technique to their building. And with the efficiency 

engineer above all other men, lack of worth-whileness is 

decisive; his whole creed revolts at the idea of hunting 

mosquitoes with a field piece. 

But today an emergency exists in which the mosquito of 

yesterday has developed the 

changing the rails, the dubber covers the entire area 
between them, from end to end—600 square feet, as will 
be seen. It can be adjusted in a minute to the curves of 
the ships hull. The carriage travels on the rails, moving 

forward under pressure of the operator’s hand. An 
electric dynamo runs the eight-inch cutter head in which 
the knives or planes are set; and as this head moves over 
the frames, it shaves off the discrepancies in their surfaces, 
and makes them all part of the one true surface which 
must be attained before the planking can be put on 

properly. In fact, it planes off the frame just as a 
carpenter planes off a floor—with the important reserva- 
tion that the floor is all in one piece, while the surface 
formed by the frames is not. The motor is a light, 
high-speed affair of six horse-power. In actual opera- 

tion, the dubber disposes of from 1,000 to 1,500 square 

is not always uniform; when the curve from deck to 
keel runs out and in and out again, as it does at the end 
of the ship if nowhere else, the bevel must run, now from 

front to back of the rib, now from back to front; and 
the several sections of the bevel thus defined n_ust run 
smoothly into one another. 

Plainly, then, the finished rib represents a pretty 
formidable shape. The designing of a machine to cut 
out such a shape at dne bite would seem a large order; 
but it has been successfully filled, as our illustration 
shows. The long curl of the rib, corresponding to the 
ship’s vertical curvature, is taken care of by a template. 
The cutting machine is so connected with this template 
as to follow it uniformly, as our picture of the finished 
piece with the template still attached makes clear. But 
in addition to this the cutting head is mounted on the 

concave side of a semi- 

proportions of an elephant, 
and accordingly our field 
pieces have been trained 
upon him. We face a situa- 
tion in which we are willing 
to build wooden ships in 
quantity, because they are 

quicker and cheaper to build, 
and because we are in & 
terrific hurry for ships of any 

description. So the efficiency 
engineer has been induced to 

devote a few moments of 
his precious time to devising 
machinery calculated to speed 
up the work—machinery 
built with special reference 
to the particular operations 
with which the builder of 
wooden ships is confronted. 

Some Of the results are 
sufficiently remarkable to 

deserve more than passing 
comment. 

One machine, the electric 

dubber, perfected and manu- 

cylindrical frame in such a 

way that it can roll around 
the inside of this frame in 
either direction; and as it 

rolls, its cutting blade of 
course makes a_ variable 
angle with the surface being 
cut. A pointer is attached, 
running on a curved scale 

graded in degrees; and once 

we have got so far, it is a sim- 

ple matter indeed to arrange 
for a manual or an automatic 
control which will increase 
or decrease the bevel angle 

by so much per running 
foot. By tilting the cutter 
back and forth as it runs 
along the timber, we can 
secure the most complicated 
sort of a bevel with ease— 
we can change the pitch as 
we wish, and even from a 
positive to a negative bevel, 

and back again. It will, 

indeed, be noted that the 

factured by a Seattle ship- 
builder, is hailed by the 

Government and by the 

Truing up the bottom frames inside the hull 
with the electric dubber 

Electric dubber working on the outside of a 
wooden hull in Seattle 

finished piece illustrated has 
this sort of a bevel; as the 
piece lies, it slopes outward 

in the foreground, inward in wood shipbuilding plants of 
the country as one of the 

most important 

tions of years to this industry. 
Dubbing signifies frame- 

planing—the fairing of the 

inside and outside of the 
skeleton of stout ribs which 
forms the foundation of the 

wooden ship. Before the 

planking can be placed on 
the exterior of the hull and 

the sealing on the interior, it 

is necessary to fair the ribs 
so that they will present 
even surfaces. Otherwise 

it would be impossible to lay 

the planks so that they would 
jibe. One rib, if the thing 

were left to chance, would 

be a thirty-second or a six- 
teenth of an inch thicker than 

the next, and the planks 

would rest against the larger 

ribs, but would not come in 
contact with the others. 

This work has always been 
executed by hand, with the 
adze. But the electric dub- 

contribu- 

the rear. 
With such machines 4s 

these and the many others 
developed by our engineers, 
who have now for the first 
time found it worth while 
to consider the special de- 
mands of wooden ship ccn- 
struction, it is little wonder 
that our production of these 
vessels bids fair to outstrip 
even our own optimistic 
program, 

Germany Has to Use Low 

Grade Minerals 

HE extent to which Ger- 
many has been forced by 

war conditions to use low 
grade raw materials or min- 

erals as a source of important 

metals, etc., is revealed by the 
leading German steel trade 
paper. This necessity has 

been breught about by the 
stoppage of imports or the 
advance in prices in Ger- 

many, due to the war. In 

several cases sufficient suc- ber, with one operator, can 
do the work of 20 men 
Operating with adzes. The 

United States Shipping 
Board has already installed the mechanism in one ship- 
yard in Portland, and has ordered another for the 
Anacortes plant. The hand dubber will not, however, 
be wholly supplanted by the machine. For while it is 
found that the adze gives a surface only 65 or 70 per 
cent fair and even, against the 100 per cent perfection 

of the machine which adds, according to Government 

experts, 10 per cent to the strength of the hull, the 
machine can do only 70 or 80 per cent of the work; the 
adze is required for the rest. 

In effect, the electric dubber planes off the inside and 
outside of the ribs so that a smooth and even surface is 

presented for the planking and sealing. It operates on 
two eight-pound rails, 150 feet of track being provided 
for it. The rails are four feet apart, and are attached 
to the frames of the ship by lag screws. Without 

A rib with curve and compound bevel, cut to a 

template at a single operation 

feet of surface in the course of a work-day of eight hours. 

But before they can be put together with sufficient 

accuracy to make dubbing in order, the frames of the 

ship have to be cut out to their approximate final shape. 
Another interesting development is the machine that 
does this blocking. It will be remarked that when 

piaced in the ship, the timbers run vertically, and in 
order to give the characteristic trapezoidal cross-section 

to the hull, they must of course curve from end to end. 
But the boat tapers at bow and stern as well as from 
deck to keel; and her fore-and-aft curve is really a rather 
complicated affair, as a glance at our picture of the dub- 
ber at work inside the ship will show. In order that the 
planking, whea nailed fast to the frame, shall follow this 

curve, it is obviously necessary that the inner and outer 
surfaces of the ribs shall be bevelled. Again, this bevel 

The machine which cuts the ribs with any desired cess has been obtained by 

curve and with variable bevel new methods to justify the 

working of low-grade ores 

even in normal times. Thus, copper schists were hardly 
utilized when they contained only 2,5 per cent copper. 
Now ores of one per cent and even 0,7 per cent find 
utilization. Even poor pyrites and phosphatic ores 
are no longer rejected. The vanadium for steel is found 

in sufficient bulk in slags which do not contain more than 

0.7 per cent vanadium; the wolframite of old waste 
heaps is a raw material for tungsten; chrome ore of 

24 per cent is welcome—half the percentage formerly 
deemed worth mining—and sources of nickel are worked 

if they contain 1.5 per cent of nickel. Bauxite of 40 
per cent aluminum is considered sufficiently rich. It is 
also stated that, after all, the aluminum can be got out 

of clay. There is no change as to arsenic and antimony. 

Sulfur, is gained from gypsum and anhydride, and 
phosphates of 20 per cent are converted into fertilizer. 
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World Markets for American Manufactures 

Our Growing Trade in Dental and Surgical 
Instruments 

[* is said that one-third of the dental and surgical in- 
struments now used by the American Army and Navy 

were made in Japan. Before the war this country was 
almost entirely dependent on Japan and Germany for its 
supplies of these instruments. An important industry 
concerned with their manufacture has, however, de 

veloped in the United States since our entry into the war 
and in the latest annual report of the U. 8. Bureau of 

Foreign and Domestic Commerce the imports of these 
articles are so insignificant as not to warrant separate 

mention. 
Reeently in a hearing before the Tariff Commission, 

the secretary of the Surgical Instruments Manufacturers 

Association made a plea for a tariff protection of 60 per 
cent against after-war competition with the cheap labor 
of Japan and Germany. It was said that, if the United 

States had entered the war when the conflict began in 
1914, we would have been almost without surgical 

instruments, or perhaps entirely dependent on Japan. 
Before the war a few instruments were made in this 
country, such as catheters, curettes, probes, canulas, 
trocars, stethoscopes, blood pressure apparatus and 
similar instruments. These instruments were made, as 

a rule, of German silver, brass or copper, while the steel 

instruments were almost exclusively of German manu- 
facture. At present instruments that were formerly 
produced in Germany are rapidly being produced in 
Japan, as well as in the United States... Ameriéan 
makers are ready 

There is nothing in the steel surgical instruments line 

that cannot be produced in this country, provided that 

there is a reasonable tariff protecting the industry. 

Our export trade is an index of the extent of the 

manufacture of the instruments here. During the-year 
ending June 30th, 1917, the exports were as follows: 

Dental instruments, including other Yental goods, 

$2,227,657; medical! and surgical instruments in general, 

$516,355; and surgical appliances, exclusive of instru- 
ments, $2,998,809. 

In the consideration of possible future markets, the 
Far East, despite its proximity to one of our leading 
competitors, offers a most excellent field for exploitation. 
In Siam, for example, there are good reasons for believing 

that considerable quantities of dental supplies and in- 
struments are called for, as the care of the teeth is re- 

ceiving more and more attention each year from. the 
native and Chinese population. It appears that, in the 
past, dental apparatus has been supplied mainly through 
the United Kingdom, although a large part of it was of 

American manufacture; but dental preparations, such 
as tooth pastes and powders and mouth washes, are being 

largely itaported from the United States. At present 
there seems to be no business house in Bangkok that 

keeps a supply of dental instruments and apparatus in 
stock, so that whatever is needed in these lines has 

generally to be ordered from abroad by the dentist 
himself. 

It has beea frequently suggested that an American firm 
be estab.ished at Shanghai to carry a full stock of hospital 
and medical school supplies. It would be desirable that 
such an establishment make provision for repairing and 
nickel-plating surgical instruments, as there has been a 
large demand for this kind of work. The work of the 
Rockefeller Foundation Commission has resulted in 
securing complete equipment for schools and hospitals 
and a greater market for surgical goods. 

With the cessation of trade with European countries, 
Hongkong traders are now securing all their supplies of 
these instruments and appliances from the United 
States. The trade has not been very large so far, but 

American manufacturers already have had some part in 
it through the missionaries. Americans now have an 
opportunity to show whatever merit or superiority there 
may be in their product. Only American clinical ther- 
mometers can now be obtained in Hongkong and for a 

time at least the market appears to be all ours. 
In Brazil also a market is developing for American 

dental supplies. Within the last two years a license was 
granted to a British company to manufacture within 

Brazil, as well as to import and export, artificial teeth, 

dental supplies, scientific and surgical instruments, etc. 
During the years 1913 and 1914—the latest available 
statistics—importations of American and other dental 
material into Brazil were as follows: From the United 
States, $197,737 in 1913 and $96,727 in 1914; from 
Great Britain, $32,281 in 1913 and $31,358 in 1914; and 
from Germany, $18,812 in 1913, while no returns were 
recorded for 1914. The total imported from all countries 

was $256,561 in 1913 and $139,830 in 1914. There are, 
however, 9 great many American dentists practicing in 

and able to enlarge the industry. 

SCIENTIFIC AMERICAN 

Conducted by WILLIAM W. SNIFFIN 

A department devoted to the extension of American trade in foreign lands 

Brazil who import a large portion of their supplies by 
parcel post or registered mails, and such imports are not 

included in the foregoing figures. 

Japan’s Growing Industries and Foreign Trade 

T is generally conceded that one of the keenest com- 
petitors of the UnitedStates in the great after-war trade 

will be Japan. That country has in recent years been 
far from a negligible factor in the world’s trade, but such 

impetus has been given to all its industries recently that 

it is destined to play a much more important part in 
international business than ever before. Consequently, 
the changes and growth in its trade are of interest to 

American manufacturers and exporters. 
The foreign trade of Japan for the first three months 

of the current year showed a total of 787,832,216 yen 
(about $394,000,000), for exports and imports; according 
to figures prepared by the Tokio Department of Finance. 
This compares with 544,121,680 yen ($272,000,000) for 
the same period last year. The total exports for the 
three months amounted to 397,316,203 yen (about 
$199,000,000), which cempares ‘with 317,724,192 ‘yen 
($159,000,000}-for the first quarter of the year. 1917. 
The merchandise imports totaled 390,516,013 yen 

($195,000,000) for the three months, as against, 226;397,- 

488 yen ($113,000,000), for a similar period a-year ago. 

In a recent issue of the British Board of Trade Journal, 
some of the new industrial prospects in Japan are de- 
scribed. The probabilities of a development in the coal 

industry have been enhanced by the discovery of an 
extensive deposit of anthracite in the vicinity of «the 
Maizuru Admiralty Port near Pstfuga. The depostt it 
is stated, extends over an area of 25,000,000 tsubo and 

lieadaeiehs strata, each of which is 10 to 20 fect deep and 
contains five rows of veins. - 

Prior to the war, Japan had become self-supplying as 
regards paints, except in the,ease of special lines, for 
example, ship’s bottom paint, varnish, etc. “small 
export businéss had even been initiated and orders for 
paints had commenced t6 arrive from China, the Dutch 

East Indies, India and Australia, owing to the suspension 
of imports inio those countries from the United Kingdom. 
The value of the exports of paints from Japan rose 
from 70,643 yen.in 1913 to 236,484 yen in 1916. 

Since the beginning of the war a number of Japanese 

paint factories have been extended and several new fac- 
tories have been built, while it is. proposed to establish 

still others. A company is to be established in Kurume, 
Kyushu, for the manufacture of industrial chemicals and 
paints. A share capital of 500,000 yen has been sub- 
scribed. From the vegetable wax, of which there are 

abundant supplies in the neighborhood, it is proposed to 
manufacture glycerine, stearine, pitch and soap wax. 
Other products will be potassium permanganate, potas- 
sium carbonate and paint. 

It is proposed to establish #factory at Sapporo in the 
Hokkaido for the manufacture of starch from potatoes 
and grain. The company responsible for this venture is 
stated to have a capital of 1,500,000 yen. The estimated 
annual output of the factory is given as 6,000,000 pounds 
of first grade and 500,000 pounds of second grade starch; 
and 2,000,000 pounds of first grade and 600,000 pounds of 
second grade corn starch. This will be an analy new 
industry in the Hokkaido. 

The five plants of a Japanese company are at present 
working at full capacity and are turning out annually 
12,000,000 yards of linen cloth and 17,000,000 pounds of 
yarn. They are'manufacturing flax goods only and some 

of the planté dre being operated day and night. A-new 
plant is in e@urse of erection at Shinkoyasu, which will be 
utilized for making jute goods only, the annual output 

being.estimated at 7,000,000 yards of hessian cloth, 

4,500;000 pieces of gunny bags and 1,000,000 pounds of 
yarn. 

Before the war, the export of clocks from Japan was 
valued at from 700,000 yen to 800,000 yen per annum. 
Of recent years the volume of exports has increased as the 
supply of German clocks was cut off and in 1916 exports 
in this line from Japan were valued at 1,180,000 yen. 
During the last three and a half years Japanese clocks 
have been exported to China, India, the South Sea Islands, 

and even to the United Kingdom, France, Italy and the 

Straits Settlements, and it is believed that some portion 

of this new trade will be retained after the war. 
It appears that watches are manufactured by only one 

Japanese firm, although a few other firms are making 

eases and importing movements and other parts. Prior 
to the war imports of watches into Japan were valued at 
about 1,300,000 yen per annum and this level will proba- 

bly be maintained for some years to come. 
Finally, a firm has been making preparations for the 

manufacture of chromic acid at its factory at Toyosaki- 

~questionable, provided that the articles themselves have 
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machi, near Osaka. It is reported that arrangements 
have now been completed and that goods will be plated 
upon the market in the near future. As regards the 
supply of raw material, the firm is stated to have recently 
concluded an agreement for the import of chrome ore 
from abroad, as the Japanese ore does not contain 
sufficient percentage of metal. 

A National Trademark for Our Manufacturers 

—* time to time, for some years past, a proposition 
has been suggested to Congress looking to the 

establishment of a national trademark for the protection 
of American goods abroad and to insure a high standard 

of quality to our manufactured products. There is much 
to be said in its favor and the proposal has been endorsed 
by manufacturers .of the United States, together with 
many high Government officials, among othezs President 

Wilson himself and Secretaries Redfield, Lane and Hous- 
ton. Congress now has before it bills to authorize the 

Department of Commerce to design such an emblem 
and regulate its use. 

Recently, at the spring meeting of the National Retail 
Dry Goods Association at Chicago, an address wag 
delivered by a representative of the Bureau of Foreign 
and Domestic Commerce on the need of a national mark. 

One reason why such a trademark would be cf great 

benefit to American manufacturers, the speaker explained; 
was because there is so much legalized piracy of private 
trademarks in certain foreign markets. The average 
manufacturer in this country does not consider export 
business until he has begun to exhaust the possibilities 
of the home market. In the meantime, it never oceurs 
to him that he ought to protect his trademark in foreign 
countries. American exporters, sending goods to certain 

countries in South America, may find, if the trademarks 
are not registered~in those countries, that unscrupulous 
importers have registered them in their own names, 

Then, when American: goods reach these foreign desti- 
nations, they are confiscated and held upon complaint of 
dishonest. importers, who cite their trademark registra- 
tion as proof of ownership of the mark and also adduce 
evidence to show that they were the first users of the 
marks in their country. And they have the law on their 
side. 

If we have a national trademark, owned and proteeted 
by our Government, American manufacturers can outwit 

pirate merchants merely by substituting the national 
trademark for their private marks on all shipments to 
countries which permit such practices. 

Not the least important benefit of such a national mark 
would be that a law for its enactment would prevent the 
use of the sign “‘imported’”’ on many things which are 
really made here, where the sign “‘imported”’ is employed 
as a pretext to get higher prices for them. This has 
resulted in a belittling or undervaluing of many meritori- 
ous articles of domestic make. 
The advertising value in export trade of a distinctive 

American stamp on goods produced here would be un- 

merit, and a very important effect of its use will be to 
insure that manufactures are maintained at a standard 

and, both in foreign and interstate commerce are, in fatt, 
what they are represented to be by salesmen or by adver- 
fising. The bill before Congress provides for the re- 
striction of the proposed national trademark to such 

manufacturers and in connection with such commodities 
as will meet certain standards of trade practice as well a8 
of quality. If the use of the mark is made compulsory, 
it would be granted only to the manufacturers of goods 

that reflect credit on the industries of the country. 
But right here the Merchants’ Association finds a 

serious flaw in the bill. 
“Tf the trademark were widely used,” the Association 

states, ‘‘it would be practically impossible to control and 
maintain the standard of all of the articles eventually 
licensed to bear it. The attachment of the trademark 
to inferior and cheap merchandise, and to goods not- 

possessing the merits which their sellers claim for them, 
cannot but bring into disrepute all goods bearing the 
mark. . . . It is the maker and seller of merchandise of 
unestablished value and merit who will adopt and flaunt 
the national mark, rather than firms handling goods 
whose name, mark, and value are established abroad. i 

“Tt is to be noted that because of these abuses and = 3 

misrepresentations the Government found it necessary 
to withdraw the privilege of putting pure-food guarantee — 
numbers on merchandise sold at home or abroad. 

“The Assocjation believes, therefore, that serious 
injury to our national business reputation abroad would 
inevitably follow the enactment of the bill—a mat- 
ter which is of profound importance to the entire 
country.” 
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The three stages in the setting of a fracture by use of the device recently perfected by French surgeons 

A Further Advance in Mechanical Surgery 
By F. Honoré 

M PAINLEVE and Professor Quenu recently pre- 

¢ sented before the Academy of Sciences of Paris an 
apparatus developed by Drs. Heitz-Boyer for the 
reduction of fractures in a manner which constitutes 
a brand new surgical technique. The device is based 
upon the simplest of mechanical and geometric prin- 
ciples, and makes it possible to reset a broken bone 

with mathematical precision, regardless of 

make, and these are brought to depots back of the lines 
where they are stripped of their brass or copper rifling 
bands and fitted with new bands and fuses. Thus a 
considerable number of shells are added to the artillery 
stores, and in due turn are again fired at the Hun where 
they can do the most good. 

The wreckage of the battlefield is being constantly 

fine-combed for material that can be used again, rang- 
ing from the infantry cartridge shell to the 15-inch 
“dude’’, so that little is really wasted. 

bacteria, this being flavine, whose value was already 
recognized in medical work. It has a stronger action 
against bacteria in the presence of serum than in aqueous 
solutions,’ and its effect is marked upon staphylococcus, 
coli bacillus, enterococcus, and others, and on the other 
hand it has scarcely any perceptibly harmful action 
on the tissues. 

More recent researches bring out the fact that flavine 

and brilliant green in 1-1000 solution are very suitable 
for war wounds, and very good results are now cbtained 

by washing the wounds and keeping them 

the personal skill of the operator. 
‘At present, in reducing a fracture, a 

forceps is used shaped in general terms like 
a compass; and it is in this that the two 

ends of the broken bone are gripped. In 

addition to blocking access to the point 
of junction, this forceps is not even the 

ideal instrument for bringing together and 

matching up the two broken ends, which 

are frequently much displaced by muscular 
distention. 

To remedy this state of affairs the in- 
ventors employ a forceps of which each 

arm consists of two rods sliding freely 
upon one another in the lengthwise direc- 

tion, and locking at the operator’s pleasure. 

Each arm is terminated by a bit con- 
structed so as to grasp a bone readily; 
and the arms are joined by a movable bar 
so built that both the distance and the 
angle between them can be varied at will. 

This supporting bar furnishes the fulerum 

necessary to transform each arm into a 

wet with one of these antiseptic solutions. 
Flavine appears tc be stronger in its 

action than brilliant green, and as it is 
scarcely toxic, it can be injected in the 
usual way into the tissues in doses varying 
from five to ten milligrammes 

British “Whippets”—The Destroyer 
Type of Tank 

N a naval sense, the usual “tanks” or 
landships, whether they be British, 

French or German, have heretofore been of 
the battleship type; that is to say, they 
have been slow-moving, heavily armored and 
powerfully armed craft, meant rather to 
stand up and fight to a finish than to dash 
in and out of a combat and to depend on 

quickness of movement as the main weapon. 
But in breaking up and pursuing bands of 
infantrymen in the open there has been a 

distinct call for a “destroyer” type of 
tank—one that could travel at a compar- 
atively high rate of speed and that pos- 
sessed a higher order of mobility in general. lever—in each case the short end being 

that between the bar and the bit, the long 

end the part above the point of attachment 
of the bar. Our illustrations make this 
relation clear. The two lever segments thus defined 

are normally, on each bar, in the ratio of five to one, 
though this can be changed by moving the point of 
attachment of the cross-bar. 

Consequently, when the operating surgeon applies an 
effort of, say, 30 kilograms, a force of 150 kilograms is 

developed at the point of application of the bit to the 
bone. It is accordingly a simple matter to bring the 

bars gradually into exact parallelism, and thus bring the 
two ends of the broken limb gradually into a proper fit. 
At the proper instant the whole system is made rigid 

by tightening the screws at the various 

Stripping ‘‘dude” shells of their copper rifling bands just prior to re-banding 
and re-fusing them for future service 

Use of Aniline Colors in Treatment of 
War Wounds 

T has already been found that certain aniline colors 
possessed a great antiseptic value and at the same time 

have but little toxic effect onthe tissues. The crystalline 
violet coloring matter, derived from triamino-triphenyl- 

methane, is a very active substance against the staphy- 
lococcus, and the brilliant green, obtained from diamino- 
triphenylmethane, is also émployed in therapeutics. 

The researches of Browning and Gilmmer now show that 
another product of this class has a marked action upon 

To the British, the originators ef the 
tank idea; has remained the further honor 

of developing a tank of the fast, de- 

stroyer type. This type, known as the “whippet,” has 
already made its appearance on the battlefield in 
recent open fighting, and its debut has been crowned 

with success. As will be noted in the accompanying 
illustration and in our cover painting, the whippet has 
caterpillar treads of the usual design, arranged on either 
side of a sort of flat-car body. On the platform of the 
flat-car is mounted a single turret which houses the crew 
and the several machine guns with which the whippet is 
armed. ‘The flat-car body measures 18 feet in length, 
while the turret is six feet in height. The engine is 

placed at the rear of the gun turret, in a 

joints. We then have the fractured bone 
held securely in place by elements which 
have contact with it only at considerable 

distance from the fracture itself. The 

latter is then entirely unobstructed, and a 

permanent binder of the appropriate kind 
ean be easily and quickly applied. 

Re-Dressing “Dude” Shells in New 
Working Clothes 

‘OR various reasons artillery shells 
occasionally fail to explode. In the 

course of a great battle or when the 
opponents have been facing each other on 

the same field for many months, it is 
obvious that the accumulation of so-called 
“dude” shells is considerable. 

Our economical French allies do not 
allow “dude” shells to lie about on the 
field and in back areas, representing so 
much wasted material and, besides, form- 

+ ee 3 , separate armored housing. 

During a recent engagement near Cachy 
on the Western front, the German infantry 

was seen assembling before the British posi- 

tions. 
disperse the Teutons, and in hardly no 
time they were upon the foe. Meanwhile 
the Germans, having the larger, slow- 

moving British tanks in mind, held their 

ground with the idea of playing macbine- 

gun fire and hurling grenades at the ad- 
vancing foe. But soon the whippets were 
on top of them, opening « fierce machine- 

gun fire on the gray-clad groups which soon 

broke and ran, pursued by the fast whip- 

pets. It is further reported that the whip- 
pets not only kept pace with the fleeing 
Germans, but in some instances overtook 
and crushed those who had escaped the 
machine-gun fire. It appears that the 
whippet tank can readily make 12 miles 
an hour, and a fully-equipped Teuton in- 

Seven whippets were ordered to 

ing @ constant menace. Certain soldiers 4 & Und r 

assigned to salvage work scour the fight- 
ing region for “dude” shells of French 

Making twelve miles an hour, the “whippet” tank is ideal for use against 
infantrymen in open fighting 

fantryman can hardly hope to maintain 

that speed for a prolonged period. 



i 

oa 

ats £67, 

“Thee 

3 

epee 

Tener ers 

=s 

ee 

ed 

A at NS = 

manele 

PSE Se ea 

SCIENTIFIC AMERICAN July 13, 1918 

Mechanical Equipment of the Farm 
Latest developments in agricultural machinery and practical suggestions for the farmer 

Conducted by HARRY C. RAMSOWER, Professor of Agricultural Engineering, Ohio State University 

The Gasoline Engine for the Grain Binder larvae dumped into it, well stamped down and carefully 

HE uses to which the small gasoline engine may be covered up. In this way most of the larvae are killed 

put in connection with farm work are many and 
varied. Each year finds some task for 
it to perform whereby man-power or horse- 
power may be economically conserved. 

The accompanying illustration shows 

how a small, four-horse engine may be at- 

tached te a grain binder. The entire 
mechanism of the machine is then operated 

at a constant speed which is independent 
of the speed of the team. The strain of 
driving the knife, the reel, the elevators, 

the binding device is thus taken from the 

master wheel. This is of decided advant- 

age when the ground is soft and traction 

difficult. Every operator has experienced 

the difficulty of harvesting grain during 

a wet season when the master wheel ‘at 

times would literally bury itself in the 
mud and use up all the horse-power avail- 

able. 

The engine is of further advantage when 

cutting grain that is heavy and partially 

lodged. No matter what the speed of the 
team the mechanism is run at a constant 

speed so that “‘choking” is unheard of 
A machine cuts and binds grain best when 

operated at a steady speed; this the 

engine provides. 
The engine will easily replace two of 

the four horses required for the operation 
of an eight-foot cut binder. The same 

engine may be attached to the corn binder. 

It also finds a valuable use in connection 

with the elevator potato digger. When 

used in this connection it performs the 
hardest part of the work—that of elevating 

the earth and separating the potatoes 

therefrom. After being put to all of these 

uses it may be detached and used for 
various power purposes, such as pumping 
water, generating electric current, separat- 

ing milk and numerous other things 

pr, Fly Destruction by Manure 
i* By E. G. Bothwell-Maye 

NE of the most potent methods of 
encompassing the destruction of the 

ordinary house-fly is undoubtedly the 
biological treatment of manure, a process 
whereby the female is induced to deposit 
her ova in the heaps of fresh manure, 
after which steps are taken to destroy the 
larvae before they reach the pupation 

stage. 

The manure to be used for this purpose 
is collected in flat-topped heaps, either 
square or circular, on platforms of spe- 
ciaily prepared and hardened earth. Each 
mound must be as closely packed as possible 

and once a heap has been made, no fresh 
manure should be added to the surface. 
Twelve platforms are required and three 

should always be vacant and ready for 
use. Each platform is numbered and the 
date upon which the various mounds of 
manure are started should be noted for 
reference. A drain six by four inches 
with vertical sides is cut all round the 
mounds, with a clearance of 

two feet from the margin of 

by the heat generated in the interior of the mound. On 

Better binding with a gasoline engine 
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A Mesopotamian manure pile that kills the flies it breeds 

the fourth day of the process a hole is dug in the center 

of the heap almost to the ground and the mound is then 

“stirred” by removing the superficial layers and placing 
them in this hole, which is then closed by 
thoroughly ramming down the upper 
portions. In this way the fermented parts 
of the heaps are brought to the surface 

and the less fermented portions buried. 

The “‘stirring” of the heap in this fashion 
is of vital importance to the success of the 

scheme, as it serves to destroy many 
larvae by exposing them to the heat and 

fermentation gzsses of the center of the 

heap. On the fifth and subsequent days 
the larvae and pupae should be collected 

from the drain around the heap and buried 

in the center along with the superficial 
layers. On the eighth day the mound is 
broken up into cakes, bagged and stored 
for subsequent distribution to incinerators, 
for the material, well dried as it has been 

in the strong sun, forms really excellent 
fuel. ‘ 

For practical purposes egg-laying in the 
superficial layers of the heaps ceases on the 
third day, though it is quite possible that 
it may continue for a longer period in a 
very hot climate; but the stirring of the 

heap in the manner described keeps it 
down by continually exposing unsuitable, 
highly fermented material. 

Mounting the Gasoline Engine 
By P. B. Potter 

E read about and talk about the 
duties that the sturdy gasoline 

engine can perform, and we actually see 

this big helper doing work that we never 

imagined it could be adapated to.. But 

in our observations of its performances we 
see it, too many times, doing its work 

while mounted on only a_ makeshift 
foundation. A weak, sagging floor in the 

milkhouse, the loose boards on the well 
platform, and even a part of the engine’s 
shipping crate staked to the ground, too 
often serve as the engine’s footing. A 

man well knows that when he has a heavy 
piece of work to perform he desires a solid 
and substantial footing for his feet. The 
gasoline engine would ask the same 
advantage, could it but manifest its wishes. 

Mounted on a foundation of concrete or 
masonry, the engine is freed from vibration, 
it runs smoothly, its bearings wear evenly, 
its governor acts more sensitively, its fuel 
charges are measured more accurately, and, 
as a result, the engine is able to give longer 
and better service. 

The kind of foundation that any engine 
will need will be determined by the weight 
of the engine, the service it has to perform, 
the amount of vibration inherent in the 
engine, and the length of time that it will 

(Concluded on page 39) 

Loading Hay by Wind Power 

UNIQUE method of loading hay into 

railway cars has been developed at 
Hermiston, Ore. The load 
is backed up against a deck 

the heaps, the object of this 

being to trap any larvae 
which may manage to escape 

from the heaps for pupation. 
Anti-larvae operations are 

commenced on the third day 
after each mound is com- 
pleted when the surface 
layer of the heaps—which 
contains larvae—is scraped 
off into large empty tins; 
ordinary kerosene tins being 
well adapted for this pur- 
pose. When most of the 

larvae have been collected 

in this way a hole three 
feet by four feet deep is dug 
in the top of the mound and = meen Pe yegee m 

Se Bee Hee tS 

A or float beside the car, and 
the crane lifts the alfalfa 
from the wagon to this deck. 
A man then feeds into the 
cutting machine with a piteh- 

fork, and a blower, pre 
pelled by gasoline engine, 
hurls the hay into the car 
This machinery not only 
eliminates considerable hue 

man labor and saves time, 
but packs the hay probably — 
better than a man co 
pack it with a fork. The 
blower is made on the same 

the brushings containing the A cyclone device for loading hay 

principle as the “cyclone” 
straw stacker used on ex 
threshers and gives the ume 

satisfaction in use. ae 

Pr Saha 
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| Sturdy land 2 Ton ‘Trucks 
Delivered In Hours-Not Months 

a " a a 

; | RUCK deliveries are now 
; | months behind and growing 
; | worse. Prices are going higher 
: and higher. 

And yet, you can secure 1 and 2-Ton 

ys Trucks on a day’s notice simply by con- 
- verting any make of used passenger car 
al into a sturdy, dependable motor truck 

; with Smith Form-a-Truck. 

The cost will be but about one-half of the 
price of trucks of similar tonnage and the 

‘ change can be made in a few hours. 
1€ 

. Over 30,000 Smith Form-a-Trucks are 
: now making deliveries in over six hun- 

dred different lines of business—they can 
do it for you in your business. 

Our booklet, ‘‘Solves the Delivery Problem,” 
tells how. Send for it. Standard Attachment 

for Ford Cars 
1Tomn ... . $300 

Universal Attachment 
for all other cars ei pe Hae SMITH MOTOR TRUCK CORPORATION 

e 4 f. o. b. Chic. ago 

e Prices | in Canada 4 CHICAGO 
1 Ton Standard $525 

© 1 Ton Universal 650 
it 2 Ton Universal 750 

f.o. b. Toronto 
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Showing Ig self-cooled propeller fan used to 

ventilate office 

Ventilation Problems Are 
Best Met by Ilg Self-Cooled | 
Motor Propeller Fans 

Ventilating, cooling and drying problems in every 
kind of factory have been studied and solved by Ilg. 
Our fans are used to exhaust heat, smoke, vapor, 
steam, acid fumes, etc., and to blow in for cooling, 

“The Only elf-Cooled Fan" 

Some Users 
of lig Fans 

The Current Supplement - 
N their air raids on English and French 
cities the Germans have been actuated 

more by barbarous and brutal malice than 
by any idea of military advantage, and the 

special objects of their attacks have been 
historic edifices and similar buildings that 

are not only of local interest, but valued by 
students of history and art everywhere. 

In fact these raids have been studied in- 
sults and challenges hurled at the whole 

Following the example of their world. 

out similar contemptible raids on the 
Italian cities, and active 

| been taken to guard against these attacks 

| by removing as many art treasures as possi- 

|ble to places of safety to save them from 
wanton destruction. An account of this 

| work is given in an article in the current 

issue of the Scientiric AMERICAN SuPPLE- 

Rescuing the Art Treasures of Venetia, 

written by the official under whose direction 

it was carried out. It is illustrated by a 

number of excellent photographs. One of 
the most important of our home war meas- 
ures has to do with the problems of trans- 
portation, and prominent among these is 
the efficient utilization of our -highways. 

July 13, 1918: 

purposes, but also for the satisfacto; ; 
control of the fire of the main-bat 

guns? On land, the cooperation of the 

“sausages” has been found necessary to — 
the success of every major operation 

against the enemy’s lines. It seems only & 
logical that at sea their réle should be the 

same, namely to act as an aerial eye for _ 

the admiral, whom modern naval science — 
has doomed to direct his fleet from within 

masters the Austrians have been carrying | 

measures have | 

MENT, No. 2219, for July 13th, entitled | 

Goodyear Tire & Rubber Co. drying, circulating. 

Akron (More than 100 lig Fans) 

Com sisaen > ae Fans) One Guarantee Covers Installation 
. We are the only manufacturer to build and 

Scovill Mfg. Co., rantee both fan and motor. Responsibili 
Waterbury, Conn. age complete installation is undivided. All 

(50 lig Fans) nee confusion in securing service is elim- 
inated. 

Armour & Co. various plants An Expert to Study Your Need y Your s 
Pee eee Fe og, aus ee cages in iden Verio 

quiet running and durable. 

Duplan Silk Co. tion. They know requirements in every busi- — direct connected 
Hazleton, Pa. ness. The names listed here are only a few tupe 
(30 lig Fansand Blowers) of the Ilg installations. 

Childs Restaurants wanes me - ahead sien 

All Gues of lig Pen cio os Wletrere of all typen "Chek snes 
(More than 100 lig Fans) ments in any quantity for any current of voltage. 

ILG ELECTRIC VENTILATING CO., 151 Whiting St., Chicago 
Largest Exclusive Manufacturers of Fans and Blowers in the World 

belted type BRANCHES IN ALL LARGE CITIES 

They are unusually low in power consumption— 

Centrifugal Blower 

\for Poultry; 

Just Published 

Aviation Engines 
_ THEIR®DESIGN, CONSTRUCTION, 
OPERATION AND REPAIR 

’ 

By Lieutenant VICTOR W. PAGE 
Aviation Section, S. C., U. S. R. 

A New Book for Aviators 

600 Octavo Pages. 253 Specially Made Engravings. 

Price, $3.00 net, Postpaid 
HE rapidly increasing interest in the study of aviation, and especially of 
the highly developed internal combustion engines that make mechan- 
ical flight possible, has created a demand for a text-book suitable for 

schools and home study that will clearly and concisely explain the workings 
of the various aircraft engines of foreign and domestic manufacture. 

This treatise, written by a recognized authority on all of the practical aspects 
of internal combustion, engine construction, maintenance and repair, fills the 

need as no other book does. The matter is logically 
arranged ; ali descriptive matter is simply expressed and 
copiously illustrated , so that anyone can understand air- 
plane engine operation and repair even if without 
ge mechanical training. This work is invaluable 
or anyone desiring to become an aviator or aviation 
mechanician. 

The latest rotary types, such as the Gnome Mon- 
osoupape and LeRhone, are fully explained, as well as 
the recently developed Vee and radial types. The 
subjects of carburetion, ignition, cooling and 
lubrication also are covered in a thorough manner. 
The chapters on repair and maintenance are distinc- 
tive and found in no other book on this subject. 

Invaluable to the student, mechanic and soldier wishing to enter the 
aviation service. 

Not a technical book, but a practical, easily understood work of ret- 
erence for all interested in aeronautical science. , 

| Munn & Co. Inc. “Zeist 233 Broadway, N. Y. 

A discussion of some phases of this matter 
will be found in a paper on The Relation of 

Highways to Freight Transportation. The 
Concrete Ship Problem reviews some facts 

developed in recent discussions of this 
proposed means for increasing our trans- 

portation facilities. Illustrations accom- 

| panying the article show interesting details 

of construction. The paper on Gravitation 

is concluded in this issue. The Manu- 
facture and Use of Die Castings gives much 

| information about ‘an important industry 
of recent development. The Relation of 

the Most Ancient Flint Implements to the 

Later River-Drift Paleoliths is an interesting 
contribution to the history of primi'ive 

man, and is illustrated by numerous draw- 

ings. Other articles of value in this issue 

jare A Study of the Proteins of Certain In- 
secls with Reference to their Value as a Food 

Irrigation in Mesopotamia; 

| Animal Life at the Front, Heat Treatment 

| of Steel and Electricity in Medicine. 

The Réle of Kite-Balloon in Anti- 

Submarine Operations 
(Concluded from page 25) 

upon the very essential atmospheric con- 
ditions as regards visibility. 

The British navy solved the problem 
of housing its kite-balloons at sea by the 

creation of “balloon transports” such as 
were first used during the naval operations 
in the Dardanelles. In the coastwise 
operations, such as have characterized 

the anti-submarine war of recent years, 
the French have faund themselves con- 
fronted with a different problem which 
they met with their usual ingenuity by 
basing their naval balloons on the various 
shore stations that dot their coast. At 
each of these ‘centers’ fully equipped 
aerodromes were organized, with hangars 

containing the inflated balloons ready for 
instant service, and depots fitted with the 
necessary machinery and personnel for 
inflating and repairing the fragile silken 
envelopes. It takes only a few minutes, 
|after a strange sail is reported on the 
|horizon, to bring the kite-balloon out of 

its hangar, attach the end of its cable to the 

stern of a towing vessel, place on board of 

the latter the aeronautical detachment 
|assigned to duty with that balloon, and 
dispatch the observer on his aerial recon- 

noissance. Officers commanding the patrol 
_vessels charged with the duty of towing the 
| kite-balloons have reported that this 
operation in no way affects the navigation 
|of their ships, nor handicaps them in the 

|least, and this enables the balloons to be 
used at sea for long periods or until the 
patrol vessel returns to one of the many 
shore stations equipped with aerodromes, 
when the kite-balloon is “landed” as easily 
as it was “launched” in the first place. 

Up to the present time, there has been 
no occasion to use kite-balloons in con- 
nection with fleet operations, but who can 

tell whether in the next great naval battle 
of the war, their cooperation may not be- 
come essential, not only for reconnoissance 

the steel walls of an armored conning tower, 
| as well as for the naval gunner, whom the — 

tremendous power and range of modern ~~ 
weapons has destined to fight an enemy 
below the horizon. 

_Motion-Picture Portrait F hotography 
(Concluded from page 28) 

ending interest of parents and friends, 
Indeed, an animated portrait is by far the 

| best kind of a portrait, and becomes 9 
| priceless souvenir in later years. Glage 
| plate positives printed from the negatives, 
| obviously, can be projected in the camera 

|Or in a similar machine as motion pice 
tures on & screen. 

Encouraged by the police officials on the 
Pacific coast, Mr. Anderson set to work 

some time ago on designing a stool for 

photographing criminals. He has finally 

evolved a stool which, driven by an electrie 
|motor contained in the iron pedestal, 

slowly revolves while the sitter is unable 
l to stop the movement. A switch in one 

hand of the photographer starts and stops 
the stool. There are no projections on the 
pedestal which the criminal might use to 

arrest the movement of the stool, and with 

the camera recording his every movement 
the candidate ;for the rogues’ gallery ig 

photographed hundreds of times for identi- 
fication purposes. 

Work of the War Trade Board 
(Concluded from page 30) 

,South America. Here outgoing cargo 

| space is utterly inadequate to care for all 
| the exports for which the Board, in its 
| general policy of encouraging foreign trade 
|would like to grant. Essential exports, — 

for which_our South American associates 
are in erying need, are in danger of being — 
shut out or held back, while other exports 

for which the need is not so great, are 
going forward. The War Trade and the 
United States Shipping Board have been 
endeavoring to meet this problem by in- 

creasing tonnage on East coast routes. 
Now the War Trade Board is studying just 

what exports are most urgent and the order 
of priority in which they should go forward. — 

Combatting German trade and cutting 
off all possible exports into Germany and 
her associates continues relentlessly, but 
without attempts to attract public notice. 
What has been accomplished is mani- 
fested in the steadily restricted diet of the 
German civilian and his allies, in the lack 
of raw materials urgently needed by the 
Central Empire for munitions and the 
maintenance of their armed force, and im 
the easily apparent economic desperation 
of the Central Governments. The Ger 
man bread ration is now 15 per cent below 
the point at which it has been maintained 
for many months, and which was then ~ 
considered inadequate properly to maim- 
tain the strength of the German working 
classes. Their butter ration has been 

reduced to 25 grams (slightly over the ~ 
weight of an ordinary letter). German ~ 
cattle have been slaughtered so they no 
longer maintain the half-pound weekly 
ration of meat for civilians. As a result, 
the productive ability of the German — 
workmen has been reduced from 25 to 50 — 

per cent due to the success of our war trade 
policy, steadily and relentlessly enforced. 

Coéperating with the Allies, this country, 

through the War Trade Board, is also 

combatting the German trader and 4 
German propagandist ~wherever he # 
endeavoring to maintain a footing in 2 
tral countries to the disadvantage of 
United States and its associates in the 

The policy of the Board, fixed as t 
general lines of principle, is a progressi . 
one. Wherever opportunity presents © 
carry out the purpose entrusted to it by the 

Executive Order, new measures and pi 
tices will be adopted and enforced as 

necessity demands. 
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Have an Advertising 
Value 

Your delivery vehicles carry 

your name to every section of 
the city. 

One hundred persons see your 

wagons to every one that enters 

your store. 
A clean, silent, odorless, good 

looking delivery wagon like the 

Ward 
Electric Wagon 
does much to establish the pres- 
tige of its owner. 

It becomes your traveling 
representative that in time is 
recognized by practically every 
one in the city where you do 

business. 
But appearance is not the 

Ward Electric’s only strong point. 
Economy, efficic ney , durability, 
simplicity and reliability’ are 
other features that you should 
investigate. 

Write for catalog and other data. 

Ward Motor Vehicle Company 
New York Mount Vernon 

SCIENTIFIC AMERICAN 

Mounting the Gasoline Engine 
(Concluded from page 36) 

be wanted in any particular place. Any 
mounting used should have weight and 

solidity. Most any form of masonry has 
these characteristics. Concrete, because 

of the ease with which it can be made up 
and molded into shape, is admirably | 

suited to engine foundations. The larger | 

sizes of engines wiii require foundations of | 
considerable mass, while the smaller 

engines used about the milkhouse or in 
the laundry are very well mounted if bolted 
tightly to a good concrete floor. The 
engine working in the shop or in the pump- 
house can well afford a foundation that 

extends through the floor into sclid earth, 

as is illustrated in the drawing. Where 

the engine is used in a building with a light 

wooden floor, such an installation is an 

absolute necessity. 

It is often the case that an engine is used 

in one place for only a short time, as it 
might be in the feed room, for grinding, and 
is then moved to another place for some 
other duty. Such an engine, if not pro- 
vided with a truck, is best handled by 
being mounted on a pair of skids shaped 
like sled-runners. For a small engine, 

timbers three by four inches, and for the 
large ones, four by six inches, are about right 

for the skids. An engine that is used at 
different places, in this way, should always 
be bolted to a concrete floor, if possible. 
It can be easily fastened down by placing 
a piece of two by four over the skids and 
drawing this down with a large lag-screw 
that is fastened to the floor by pouring 
lead or babbit metal around the threads 
and into a hole drilled in the concrete, as 

is shown in the illustration. This method 
of clamping the engine to the floor readily 

permits of adjustments for lining up or 

tightening the belt. When the engine 

is to be removed, the lag screws are taken 

out and the lead is left in the floor so that 
when the engine is brought to that place 

again, it can be quickly fastened down. 

The leaded hole offers no obstruction to 
the use of the floor, but should be plugged 
to keep out dirt. 

In fastening an engine permanently to 
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LowCost of Upkee DP 
ROTH MOTORS 
are built for work, not 

ness in the re- 

cost of oper- 
ation. Twenty 
years’ success is 

best recommen. 
dation. Write for full 
facts. 

Roth Bros. &Co. 

cut annual fuse maintenance 
costs 80%. Can be wu over 
and over. An mid 
“Drop Out” Renewa in 

Replace restores a. blown Economy | 

the Link — Fuse to its original efficiency. 

Renew ECONOMY FUSE & MFG. CO. 

Kinzie & Orleans Sts., CHICAGO, U.S.A. | 
Ss” 

iit Noefoncwable, Bs fog with the 

100% Guaranteed Indic 
Also made in Se ot Samaredt 

The VILTER MFG. CO. 

899 Clinton Street Milwaukee, Wis. 

| bedded in the concrete can be used. 
|must project up at the right place, so as 

its foundation, long threaded rods im- 

These 

to pass through the holes in the base of the 
engine. 

It ought not to be necessary to mention 

that the engine should be kept under 
shelter, but we see many instances where 

it is left in the open. Wind and dust 

and rain are not conducive to long service 

frem an engine. It is quite desirable to 
have the engine raised ten or twelve inches 
above the floor, as it is more convenient to 

attend to at such height, and if placed in a 
well lighted corner of the room it also has 

greater chance of receiving good care. 

Loss of Blood Treated by the Serum 
Method 

ROF. RICHET of the French In- 
stitute presented to the Academy of 

Sciences the results of reaserches which he 
made together with Messrs. Brodin and 

Saint Girons on the subject of the treat- 

ment of hemorrhage. They operated upon 
animals in the present case, and found that 

loss of blood causes death when the 
organism loses 60 per cent of the total 

number of red corpuscles contained in the 
blood. But if the hemorrhage is treated 

by injecting into the veins a solution of 

.| necessary for the life of the tissues should 

artificial serum composition and physical 
properties come near those of the serum 

| of the blood, the life of the animal can be 
|saved, and it is found that an animal will 
; live provided the number of red corpuscles 
remaining in the organism is above eight 

per cent. Thus it will be seen that a 
considerably greater loss of blood can be 
supported than before. This result is 
already very valuable from a practical 
standpoint, but the author also arrives at 
a remarkable scientific conclusion, tor the | 

present researches throw a new light upon 

the phenomena relating to death by hemor- 
rhage. In fact, bis conclusions brought 
before the Academy tend to show that the 
hypothesis of a loss of chemical substances 

be considered here, and this loss may be 
counted among the causes of death. It 

Each Warner Trailer Saves 
One Truck—One Skilled 
Driver—Saves Upkeep 
Using Warner Trailers behind your trucks will double the ton- 

nage moved. Only one driver is required for both truck and trailer. 
And there is no motor upkeep or fuel bill for the trailer. So operat- 
ing expenses are cut in two. 

Deliveries are speeded up. The trailer is dropped for loading or 
unloading while the truck is kept almost constantly at work. There 
are other advantages, too. Each line of business develops points 
peculiar to itself. Details of uses in your line are available for the 
asking. All transportation authorities endorse the use of Warner 
Trailers. Motor truck manufacturers, themselves, are numbered 
among the users. 

Save On Short Haul Freight 
Increased freight rates make truck trains highly profitable. 

Many manufacturers are delivering direct to all nearby points. 
These trains require the use of Warner Trailers. We can give you 
data on Warner Trailers now in this service. 

As Sturdy As Any Truck 
Warner Trailers are strongly made and mechanically perfect, 

with many patented features that increase their efficiency 
and dependability under all load el, road conditions. 

An Exclusive Warner Feature 
Our universal Ball and Socket Hitch eliminates all 

coupling pins. Operates like your shoulder joint. Allows 
for every conceivable position ofthe truck and trailer. 
Eliminates all Vedier strain in going over bumps, 
around corners or when truck is going up hill and wallee 
coming down even at extreme angle. 

Is Your Transportation System Right? 
Your hauling can be placed on the,same efficient basis that you employ 

elsewhere in your plant. Wasteful hauling is unnecessary. 

We will be glad to furnish you data on the operation of Warner ‘Trailers 
in your own and similar lines of business, also complete information on the 
ways in which they will improve your presenthauling’ methods. 

Write to us giving details of your requirements. anes is a size and 
we Warner Trailer for évery hauling need. 

WARNER MANUFACTURING CO. 
140 Bushnell Avenue 
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UNION TRUST 

Until the 

completed, 
Company will continue 
the business heretofore 
continue 

EDWIN G 

Prats Baancn 42np Sr 

Pifth Ave. & 80th St. 

CENTRAL TRUST CO. 
Established 1875 

CO. 
Established 1864 

are now merged and known as 

Central Union Trust Company 
OF NEW YORK 

Capital, Surplus and Undivided Profits 

Deposits $220,000,000 

alterations now being made at No. 80 
transacted by 

to be carried on at No. 

the business heretofore 

transacted by the 
to be carried on at No. 80 Broadway. 

offices is now transacted by the Central Union Trust Company of New 
York, and new business of any kind may be taken up at either office. 

The entire personnel of both companies will be retained and the 
company will be fully equipped to handle financial business of every 

kind consistent with conservative banking. 

Brancu 

Madison Ave. & 42nd St. 

of New Yorx 

of New York 

29,000,000 

Broadway are 
the Central Trust 

54 Wall Street and 

Union Trust Company will 
The business at both 

JAMES N. WALLACE 
President and Chairman of Board of Trustees 

MERRILL, 
Vice-President and Vice-Chairman of Board of Trustees 

Firra Ave. Branca 

38th St. & Fifth Ave. 

BasLine 
AUTOWLINE 

Hauls You 
Out Of Trouble 
The need of a reliable towline, like 
the Texan’s need of a gun, 
never come—but better f endom | 
It’s tiresome stan by acrippled 
car. Hail the next fellow, snap on 
your BASLINE AUTOWLINE— 
and you're off. Safe because the 

tented snaffle hooks can’t loosen. 
ee bea 4 Strand 

ire Rope. At dealers, east 
of Rockies. ha 
ot Ser pp AUTOWLOCK—a 

ainst theft—is also 
a Yellow Strand Rope. A 
sturdy spring lock secures the loop. 
Aa detlars, Ya .25 east of Rockies. 
+ emeey oe ney er or poe am- 
ys or any loaded truck in 

ouble. “Write for literature. 

BRODERICK & BASCOM ROPE CO. 
SAINT LOUIS : : NEW YORK 
Mfrs. of celebrated Yellow Strand Wire Rope 

ADVERTISING CLASSIFIED 
LATHES AND SMALL TOOLS 

For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 

From 9-in. to 18-in, 
swing. + for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 

W. F. & J. Barnes Co. 
Established 1872. 

1999 Ruby Street 
Rockford, Ill. 

For the Machine 
and Repair Shop 
LOW IN PRICE 

18 in. te 24 tn. owing 
Straight or Gap Beds 

Send for free catalog giv 
ing prices on entire fos 

South Bend Lathe Works 
421 Madheon 8t., 

South Bend. Ind 

INVENTORS’ ATTENTION! 
ree Rivers Machine, Tool & Die Corp., successors to 

ay Oswego Machine, Tool & Die Works, wishes to an- 
nounce that they are ) oumee pped with finest machinery 
and employ best tool model makers in the country 
to take care of developing and building models for in- 
ventors. Will quote on work at reasonable flat hour 
basis or contract. If interested, write us for particulars, 

Three Rivers Machine Tool & Die Corp. , Phoenix, N.Y. 
Buccesaors to 

Oswego Machine Tool & Die Works 

RUBBER ‘Me*sec" 
PARKER, STEARNS & CO., 

286.300 Sheffield Ave., Brooklyn, N. Y. 

THE BRIDGEPORT CHAIN CO. 
Specialists in SmaliWire Shapes &FlatStampings 

Bridgeport, Conn. 

HOGER 
fj} MODELS 

Just Published ! 

WIRELESS TELEGRAPHY 
and 

TELEPHONY 
Simply Explained 

By ALFRED P. MORGAN 

Wireless Expert 

Price, $1.00 postpaid 
170 Pages 156 Iustrations Cloth Boune 

The simplest, latest and most compre- 
hensive popular work published on wire- 
less, for the wireless op » 
or professional. 

HIS is a compre- 
hensive treatia« 

and a close study of 
its pages will enable 
one to master all the 
details of the wireless 
transmission of mes- 
sages. The author 
has filled a long-felt 
want and has suc- 
ceeded in furnishing 
a lucid, compreben- 
sible explanation in 
simple language of 
the theory and prac 
tice of wireless teleg 
raphy and telephony 

he book treats 
the subject from an 
entirely new stand- 
point. Several very 
novel and _ original 

ideas have been carried out init: making. I 
is well illustrated by over one hundred and 
fifty interesting photographs and drawings 
All diagrams have been made in fy erey ective 
showing the instruments as they setuall 
appear in practice. The drawings :re care 
fully keyed and labeled. Many of the photo 

graphs are accompanied by phantom draw 
ings which reveal the name and purpose of 
each part. 

This is a book the wireless experimente 
cannot afford to be without. It enables on» 
to design and construct their own apparatus 
This book will also prove of value tothe | aymen. 

MUNN & CO., Inc., Publishers 
233 Broadway New York, N. Y 
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|should occupy a place which is at least 
equal to that attributed to a deficit of | 

red corpuscles and to the dishydration of 
the tissues. This conclusion is 

| greatest importance, for it results that by a 
determination of the nature and 

chemical substances which 
are thus lost, it might be possible to pre- 
pare an artificial serum possessing all the 
essential properties of blood, and it would 

act to restore the organism which has been 

weakened by toss of blood. In this way 
it would be possible to treat hemorrhage 
with great success. 

Paper Clothing 

| @ INCE the declaration of war in 1914, 
/ the economic situation of the Central 

Powers has steadily gone from bad to 

worse. For the past two years the scarcity 
|}of wool and cotton has become so acute 
| that it has been imperative to find ways and 

|means of replacing these very valuable 
| textiles. 
| Paper was soon taken up for this purpose, 
especially so as, for many years past, 

close 

quantities of 

of the| 

rags had been used for paper-making; 

and the question arose whether paper | 
could not, in its turn, be made equally 

serviceable with the rags from which it 

|sprang. The matter was taken up both in 

| Germany and Austria in 1916, and very 
great progress was soon realized. 

At the present moment this new 
| dustrial branch is producing in both coun- 
tries paper fabrics suitable for the manu- 
facture of clothing. In order to weave 

|these fabrics there are mixed with the 
|paper, for purely decorative purposes, 

|various threads of wool obtained from 
| waste collected by rag-pickers and from old 

|uniforms and other cast-off clothing; the 

enormous stocks of old uniforms come in 
very handy for this purpose. Due to the 

}use of this yarn the paper fabric acquires 

an appearance very similar to that of the 

pre-war materials made solely of wool. 

For some time past these new paper 

|materials have been used exclusively for 
making the greenish-gray caps worn by the 

| Austro-Hungarian soldiers. These 

| terials have also rendered most valuable | 
service, both in Austria and Germany, | 

for clothing prisoners of war and refugees. 
In all the concentration camps this use of | 
paper clothing is said to have given the 
very best results, as it is warm in winter 
and cool in summer. Its use has, con- 

sequently, extended; and at the present 
the large factories in 

in- 

moment all 

Central 
paper garments. The suits are strong, 
practical for work, and are an excellent 

imitation ot 
textile materials. 
in any color just as easily as materials of 
wool, jute, ete. 

The demand for paper fabrics is already 
'so large that Austrian industry, with its 

260 spinning and weaving mills, is no longer 

|able to keep pace with the orders contin- 
|ually arriving for military requirements. | 

the | 

Empires clothe their hands in| 

clothing made of genuine | 
They can also be dyed | 

ma- | 

| 
| steam, 

|In order to make this material the paper | 

|to. be woven is cut up into endless strips | 
or rolls, the shape of which varies accord- | 
ing as to whether the material is to be sub- 

|sequently spun, woven, milled or bouled. 
i Thanks to recent experiments, it is now 
possible to produce a very fine but strong 

| paper yarn. In weaving the warp only 

| is of paper, the weft which is of course more 
| apparent, being of cotton or woolen waste 

| yarn. 
| In this, as in all other 
Germany is far more advanced 

| Austria, where only a few trials are being 

made of paper materials for civilians’ 
‘clothing, underwear, ladies’ dresses, table 

linen, etc. In Germany all these and 
many other articles are already in use and 
in many cases rationed by means of cards. 

| Paper underwear will stand washing, but 

it must not be steamed. Some of these 
goods are very beautiful, and the large 

|shops display carpets, rugs, counterpanes, 
| bedcovers, etc., that the casual observer 
| passing in the street would never recognize 

as made of paper. The shapes for ladies’ 
hats are also made of paper; and it may 

interest our readers to learn that the 
Vienna tramway conductresses are dressed 
from head to foot, including their boots, 

in paper. 

industries, 
than 

pos 
| Subscriptions for 
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PATENTS 
[F you HAVE AN INVENTION © 

which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice 3 in regard to the best wa 
of obtaining protection. Please sen 
sketches or a model of } nad inven- 
tion and a description of the device, 
explaining its operation. 
All communications are strictly confiden- 
tial. Our vast practice, exte overa 
period of seventy years, enables us in many 
cases to advise in regard to patentability 
without any expense to the client. 
Hand-Book on Patents is sent free on 
request. This explains our methods, terms, 

rd to Patents, Trade Marks, 
‘atents, etc. 

etc., in re; 
Foreign 

All patents secured through us are described without 

cost to the patentee in the SCIENTIFIC AMERICAN, 

MUNN @® CO, 
SOLICITQRS OF PATENTS 

233 Broadway, Woolworth Building, 
New York ew 

And 625 F Street, Washington. D. OC, 

parE Subscription Rates for the 
Scientific American Publications 

Subscription one year................ 

Postage prepaid in United States and possessi 
Mexico, Cuba and Panama. “ 

Subscriptions for Foreign Countries, one year, 
GIS TIONING. «.« o:5':0 6's 000 00's «cee $5. 

‘anada, postage prepaid... . 

The Scientific American Publications 

Scientific American (established 1845) . $4 
Scientific American Supplement (established 

SPs 6dndicdiccccsscadueee tee 

The combined subscription rates and rates to f 
countries, including Canada, will be furni 

upon application. 

Remit by postal or express money order, bank 
draft or check. 

ot 
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Classified Advertisemesil 
Advertising in this column is $1.00 a line. No 

less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 

GENTS WANTED 

AGENTS. 500°; Profit. Free Sample Gold and Silver 
Sign Letters for store fronts and office windows. Any 
one can puteon. Big demand everywhere. Write 
for liberal offer to agents. Metallic Letter Co., 438 
Clark Street, Chicago, U.S. A. 

PATENT FOR SALE 
WILL gell reasonable, patent rights on ¥ 

Write for particulars. Address S. Adler, Ri 
Park, N. J. 

FOR SALE CHEAP 
ONE half interest in the invention of a machine that 

will almost entirely take the place of small stationary 
gasoline, etc. engines. Invention guaranteed to 

Write George M. Davis, Clinton, 8S. C. be success. 

HANDY MAN’S WORKSHOP 
AND LABORATORY 

Compiled and edited by A. Russell Bond. 
6x8 inches. Cloth. 467 pages. 370 be 
trations. 

A compilation of Sundress, of vaiiania ug 
i for the mech 

and those A. —F ‘inclined. The 
gestions are practical and the solutions 

uen 
ed as the 
1 men published. 

MUNN & CoO., Inc., Publishers 

Woolworth Building New York City 
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Manufacturers 
Would it be of 
value and assis- 
tance to you to 

have a classified 
set of United 
States Patents 
relating to your 
particular line of 
manufacture for 
ready reference? 
If so, write to our 
Manufacturers’ 
Service Depart- 
ment for par- 

ticulars, 

MUNN &CO. 
PATENT ATTORNEYS 

626 Woolworth Building 

New York City 
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BELTING - PACKING 

drive in the world—that centrifugal drive. Your 
men may want to argue the point. They may 
have a notorious belt devourer of their own. 
But they'll admit that the centrifugal is tough. 

Out in Colorado almost everything was tried on 
it—cheap belts, expensive belts, natural belts and 
patent. But none did well. The G.T. M.— 
Goodyear Technical Man—out there called. He 
was asked the price of a Goodyear Belt to fit. 
He said he didn’t know—that no Goodyear 
Technical Man sold belts that way. 

The Goodyear Plan—He told them the Good- 
year plan of prescribing belts—how conditions 
vary and how many kinds of belts we make to 
fit them—that if Goodyear men were only travel- 
ing price-lists we might as well sell belts by 
mail. He asked to see the drive. 

What He Found—There was a driving pulley of 
72 inches on a horizontal shaft. It drove a 17- 
inch pulley on a vertical shaft at 800 r.p.m. A 
quarter turn was necessary—and there was a 20- 
inch tightener idler. 

And that was far from the worst of it. The ma- 
chine had to start froma stop every four minutes 
—attain full speed in 25 seconds—had to be 
stopped in 30 seconds. In stopping, the brake 
heated the pulley until it couldn’t be touched. 
He achainen that it was one of the hardest drives 

ED 

OUTLINE OF CENTRHUGAL DRIVE 

Specified BLUE STREAK 
i ° Say C6 Ft 

That Centrifugal Drive—and the G.T.M. 
The Sugar-Mill Men swear that it is the hardest in the world, and so he prescribed a 28 foot 

length, 7 inch 5 ply Blue Streak—the Goodyear 
belt especially designed for such service. 

How It Worked—The master mechanic was skep- 
tical. “It’s a laced belt,” he said, “and no lace will 
stand that racket.” “There's a special lace for 
this service, and you'll get it with the belt,” said 
the G.T.M. When the belt was applied it did 
better than any they had ever had—started better, 
stood stopping better—lasted longer. 

They ordered it for other centrifugals—and asked 
the G.T.M. to make the regular Good year Plant 
Analysis covering every drive in their plant. 
And they're now ordering according to its 
prescriptions. 

Try It in Your Plant—There are scores of 
G.T.M’s. in the Goodyear organization. Several 
are in your territory. A\ll are graduates of the 
Goodyear Technical School. All have had 
thorough experience with belts in many indus- 
tries and with many plants in each. 

Ask us to send one of them to analyze your 
drives. Order the belt he prescribes for the very 
hardest. Then keep a service record on the 
blanks we furnish. The resulting orders from 
you for other drives will compensate us for the 
free analysis service. 

The Goodyear Tire & Rubber Company, Akron, Ohio 

HOSE:’VALVES 
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Direct Shipping 
The most direct shipping route is not through clogged railway channels 
but by motor truck. 

In expediting hauling between neighboring and far-apart cities MACK 

Trucks are filling the deficiency in transportation. 

They are tapping hitherto “betwixt and between” markets, and giving 
them the transporting facilities of regular trade centers. 

The dependability of MACK Trucks, under severest road and load 

strain, admirably fits them for interurban carriers. 

They can be relied on to haul heavy loads seven daysa week, if necessary. 

On this positive performance regular. schedules can be maintained, 

definite dividends figured. MACK Trucks are hauling units of maxi- 

mum service and minimum expense. 

From 1 to 7% tons capacity—trailers to 15 tons. Special bodies made 

for individual needs. Write to Dept. K for information. 

INTERNATIONAL MOTOR COMPANY 
New York 

"PERFORMANCE COUNTS 
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Our subscribers are requested to note the expiration date a \ \ Cc nia, NOTICE TO READER 

that appears on the wrapper in which they receive their , yoy When you finish reading this magazine, place a one cent 
copies of Scientiric American. If they will send in NY) stamp on this notice, mail the magazine, and it will be 

their renewal orders at least two weeks prior to the date UNIV oF Ww placed in the hands of our soldiers or to 
a of expiration, it will aid us greatly in rendering them 

: proceed Overseas. NO WRAPPING, NO ADDRESS. 
efficient service. A. 8S. Burleson, Postmaster General. 
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ITALIAN MACHINE GUN OPERATING FROM A CABLEWAY AGAINST A FORTIFIED PEAK [See page 46] 
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To carry the load and stand the strain 
‘ro is the duty of axle and shaft in actual service. 

Within that great truck there are ball bearings that carry 
all the strain of the shaft and all the load onthe axle—yet 
they have the added duty of reducing friction. 

That Hess-Bright Ball Bearings serve this way under such 
conditions makes them standard. And it’s safe to say that 

with a record in such service they will perform as consist- 
ently and with as little attention where the load is lighter 
and strain is less—as on your car. 

Rugged in strength, precise in manufacture, yet certain of 
performance in gruelling service. That's the testimonial of 
their worth to you. 

THE HESS-BRIGHT MANUFACTURING COMPANY 
PHILADELPHIA, PA. 
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It’s built into ‘Nobby 

Cord’ Truck Tires. 

Many layers of tough 
powerful cords give 
these huge heavy-duty 
pneumatics tremendous 
strength—unlimited en- 
durance. 

‘Nobby Cords’ take pun- 
ishment—lots of it. 

Yet they roll tremen- 
dous burdens easily and 
gently—cushioning them 
perfectly against the 
pounding of bumps and 
ruts. 

‘Nobby Cords’ will 
speed up your truck—and 
speed is vital today. 

At the same time they 
will keep down deprecia- 
tion—cut repair bills— 
and materially lengthen 
the life of the truck. 

For passenger cars: ‘Royal Cord’, 

Because for over 76 
years we have led the way 
in the rubber industry, 

—because we have pio- 
neered in building tires 
of all kinds, 

—because we built the 
first pneumatic truck tire, 

—because we have 
spent years in perfecting 
pneumatic tires for heavy 
duty work, 

—we are able to give 
‘Nobby Cords’ the brute 
strength that stands 
supreme. 

Now—when use of your 
truck is patriotism—use 
the tires that have con- 
clusively proved their 
dependability and 
economy, 

—Nobby Cord’ 
Truck Tires. 

‘Nobby’, ‘Chain’, ‘Usco’ 

and ‘Plain’. Also Tires for Motorcycles, Bicycles, 

Airplanes and Solid Tires for Trucks. 

United States Tubes and Tire Accessories Have All the Sterling 

Worth and Wear that Make United States Tires Supreme, 

United States Tires © 
are Good Tires | oi 
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Which is true economy? 
The Pierce-Arrow 5-ton truck is the highest price truck on the market. 

The Pierce-Arrow 5-ton truck is the cheapest truck to buy on the market. 

We make this statement advisedly because every truck delivers 

the service expected of it. The initial price is the least im- 

portant factor in determining its fundamental economy. 

The most important factor is its ability to do the work 

required of it. The second in importance is its ability to 

render uninterrupted service and the third its ability to deliver 
” 

a given aggregate of work in the least time. 

This last element involves so many factors dependent on the 

character of work to be done that it is difficult to make com- 

Study these 
James L. Stuart Company excavating for the William Penn Hotel, 

Pittsburgh, used three Pierce-Arrow trucks. ‘They worked 20 hours a 

day, with shifts of drivers, and hauled 56,000 solid yards of material in 

60 days. 

The round trip was 1.2 miles and the three trucks averaged $2 miles 

daily. Frequently they made more than 80 trips in a single day. 

The work was phenomenal and the saving big, but the main advantage 

was that the work was completed in 30 days less time than was estimeted 

by any competitive bidder for the job. 

Holbrook-Cabot-Rollins Corporation have had a broad experience with 

motor trucks—on the big dry docks at the Brooklyn Navy Yard and 

at Chelsea, Mass., on the Catskill Aqueduct and New York subways, on 

skyscraper foundations in New York and Boston. ‘They tested thoroughly 

three other makes and the Pierce-Arrow, and 

bought 16 Pierce-Arrows—buying only Pierce- 

Arrows since they bought the first one. 

On a notable excavation for 

the Public Service Terminal, 

Park Place, Newark, 10 Pierce- 

Arrow trucks, working 18 hours 

a day, carrying an average load 

of 4.9 tons, an average daily 

mileage of 63 miles each 9% 

hour shift, carried 53,000 cu, 

yds. of earth at an average cost 

of 32 cents a yard, saving $550 

a day for the 90 days the job re- 

quired, The trucks paid for them- 

selves on this single operation. 

Warner-Quinlan Asphalt Company of Syracuse operates 7 Pierce- 
Arrow trucks which average 100 miles a day on street paving and road 

building contracts and have an exceptional record for efficiency and economy. 

PIERCE-ARROW 
Motor Trucks | 

parisons. The only safe comparison is that which is made in 

actual service and in instance after instance where competitive 

tests have been made by prospective purchasers and the Pierce- 

Arrow truck has proved itself the most economical truck in 

in the market. 

There is no line of business in which the opportunity for 

comparative tests of this kind is presented so often as in the 

contracting business. So the record of Pierce-Arrow trucks 

in the contracting business is particularly significant. 

experiences: 
McKelvy-Hine Construction Company, in a trial test of a Pierce-Arrow 

truck, delivered 290 tons of sand 

in ten hours over a round trip 
haul of one and a third miles, 

Tor 125 days the truck delivered 

an average of 225 tons a day. The 

average cost of hauling on 

the work was 6% cents a 

ton, cutting previous costs 

$26.50 a day. On 
this one job, the 
saving thus aggre- 

gated $3,312.50, 

This would pay for 

the truck in less 

than eight months, 

——, 
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George H. Pride Company had to haul 10,000 tons of iron over the 

roughest Adirondack roads to the nearest railroad station. Horses and 

traction engines failed completely. 

Seven Pierce-Arrows undertook the work. 'They made the round trip, 

45 miles, in 54% hours. Each truck made four trips daily, 180 milesa 

day, and cleaned up the job in less than three months. 

Degnon Contracting Company used 6 Pierce-Arrows so successfully in 
the subway excavations in lower New York in spite of congested traffic, 

that the company bought an additional fleet of Pierce-Arrows for the 

similar work on the Seventh Avenue and Fifty-ninth Street subways, 
where they are giving equally satisfactory service. 

Until the introduction of Pierce-Arrow trucks, the Degnon Company 

was regarded as confirmed advocates of horse-trucking. 
The successful employment of motor trucks in the hardest situation under 

which they could operate, from an economy basis, with little chance to take 

advantage of their superior speed, was a revelation to many contractors. 

THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N. Y. 
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